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LETTER  OF   TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrograpiiic  Branch, 
Washington,  I).  C,  Aj^ril  26,  1905. 
Sir:  I  transmit  herewith  the  manuscript  of  Part  VIII  of  a  series  of 
twelve  papers  which  compose  the  Report  of  Progress  of  Stream  Meas- 
urements for  the  Calendar  Year  1904.  Parts  1  to  VI  of  this  report 
contain  the  results  of  the  data  collected  in  the  territory  east  of  Missis- 
sippi River.  Parts  VII  to  XII  are  devoted  to  the  data  collected  in  the 
territoiy  west  of  Mississippi  River. 

The  larger  part  of  the  original  diita  for  this  report  was  collected 
under  the  direction  of  district  h3^drographer  M.  C  Hinderlider,  who 
was  assisted  by  Messrs.  R.  I.  Meeker,  J.  C.  Stevens,  A.  J.  Parshall, 
W.  G.  Russell,  and  F.  M.  Madden.  A  limited  amount  of  the  data 
was  collected  by  other  parties  as  noted  in  the  list  of  acknowledgments. 
The  assembling  of  the  data  and  its  preparation  for  publication  were 
done  under  the  direction  of  John  C.  IIo3^t,  who  has  been  assisted  by 
R.  H.  Bolster,  Robert  Follansbee,  Willis  E.  Hall,  A.  H.  Horton, 
II.  D.  Comstock,  F.  H.  Tillinghast,  and  H.  M.  Morse. 

I  request  that  this  manuscript  be  published  as  one  of  the  series  of 
Water-Supply  and  Irrigation  Papers. 
Very  respectfully, 

F.  II.  Newell, 

Chief  EiKjfneer. 
Hon.  Charles  D.  Walcott, 

Divectov  United  States  Geological  Survey. 

7 


PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1904. 

FA^RT  VIII. 


By  M.  C.  HiNDERLiDER  and  John  C.  Hoyt. 


IKTROBUCTIOI^. 

The  hydrographic  work  of  the  United  States  Geological  Surve}^ 
includes  the  collection  of  facts  concerning  and  the  study  of  conditions 
attecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
extended  as  larger  funds  became  available.  The  first  distinctive 
appropriation  for  gaging  streams  was  made  l)y  the  act  of  August  18, 
1894,  which  contained  an  item  of  $12,500,  "for  gaging  the  streams 
and  determining  the  water  supply  of  the  United  States,  including  the 
investigation  of  underground  currents  and  artesian' wells  in  the  arid 
and  semiarid  sections."     (Digest  of  Appropriations  for  1895,  p.  270.) 

Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
tabU- 

Aniuiul  a]>proj)ria(i<)iis  for  Jii/dr/x/rdp/iic  t>urreys. 

Year  ending  June  80,  1895 $12,  500 

Year  ending  June  80,  1896 25,  000 

Year  ending  June  80,  1897 _ 50,  000 

Year  ending  June  80,  1898 50,  000 

Year  ending  June  80,  1899 50,  000 

Year  ending  June  30,  1900 50,  000 

Year  ending  June  80,  1901 100,  000 

Year  ending  June  80,  1902 100,  000 

Year  ending  June  80,  1908 200,  000 

Year  ending  June  80,  1904 200,  000 

Year  ending  June  80,  1905 200,  000 

Year  ending  June  80,  190G 200,  000 
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The  chief  feature  of  the  work  of  the  hydrographie  divi.sion  is  the 
systematic  study  of  the  flow  of  the  surface  waters  and  the  conditions 
affecting  the  same.  In  this  connection  other  information  that  may  be 
of  use  to  the  engineer  or  others  in  hydrographic  studies,  such  as  river 
profiles,  duration  and  extent  of  damage  by  floods,  w^ater-power  data, 
etc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  that 
the  information  collected  will  be  of  direct  value  in  the  commercial  and 
agricultural  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  June  30,  1902,  the 
work  has  been  largely  extended  and  thoroughly  systemized.  The 
various  States  have  been  grouped  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydrographer  who,  Avith  a  corps  of  assist- 
ants, devotes  his  whole  time  to  the  study  of  the  hydrographic 
resources  of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  publication  are  given  in  detail  in  Water-Suppl}^  Paper  No. 
94.     (Hydrographic  Manual,  U.  S.  Geol.  Survey.) 

The  general  plan  of  stream  gaging  which  has  been  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important 
streams  in  the  United  States.  With  this  in  view,  gaging  stations  are 
established  at  points  where  the  data  will  be  of  greatest  commercial 
value.  At  these  stations  discharge  measurements  are  taken  from 
time  to  time  at  typical  river  stages,  and  the  daily  surface  fluctuation 
is  obtained  by  means  of  gage  reading.  From  these  two  factors  it  is 
possible  to  estimate  both  the  total  flow  and  its  distribution  through 
the  period  of  observation. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  timS 
the  station  is  maintained  depend  largel}^  upon  the  needs  of  each  local- 
ity. If  the  stream  is  to  be  used  for  water  power,  special  efforts  are 
made  to  obtain  information  concerning  the  low-water  flow.  If  water 
is  to  be  stored,  the  high  waters  are  given  special  attention.  In  all 
sections  certain  permanent  stations  are  maintained  for  general  statis- 
tical purposes  to  show  the  conditions  which  exist  through  long  periods. 
The}^  also  act  as  primary  stations,  and  are  used  in  connection  with 
short  series  of  measurements  to  determine  the  flow  in  particular 
portions  of  the  drainage  basin. 

Gaging  stations  are  divided  into  two  general  classes:  First,  current- 
meter  stations,  and,  second,  weir  stations.  The  former  class  is  sub- 
divided as  to  location  into  bridge,  cable,  boat,  and  wading  stations. 
Fig.  1  shows  a  cable  station  with  car,  tag  line,  inclined  gage,  etc.  In 
addition  to  the  bridge,  cable,  or  boat,  the  equipment  of  a  current- 
meter  gaging  station  consists  in  a  gage  for  determining  the  dail}^ 
fluctuations  of  the  water  surface,  bench  marks  to  which  the  zero  of 
the  gage  is  referred,  and  permanent  marks  on  the  bridge  or  a  tagged 
line  indicating,  the  points  of  measurement.     Where  the  current  is 
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.swift  some  appliance,  generall}^  a  secondary  cable,  is  necessary  to  hold 
the  meter  below  the  surface. 

Gaging  stations  are  generally  located  at  bridges,  if  the  channel  con- 
ditions are  satisfactory,  as  from  them  the  meter  can  be  easily  manipu- 
lated, and  the  cost  of  the  equipment  is  comparatively  small.  The 
stations  are  located  as  far  as  possible  at  points  where  the  channel  is 
straight,  both  above  and  below  the  gaging  section,  and  where  there 
are  no  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream 
should  be  as  clear  as  possible  from  large  projections  and  of  a  perma- 
nent character.  The  banks,  should  be  high,  and  should  overflow  at 
high  stages  only.  At  stations  with  shifting  beds  more  measurements 
are  made,  and  special  methods  of  computing  daily  discharges  are 
employed.  Great  care  is  taken  in  the  selection  and  equipment  of 
gaging  stations  in  order  that  the  data  may  have  the  required  degree 
of  accuracy. 

On  many  of  the  larger  rivers,  where  water  power  is  developed  b}^ 
dams,  estimates  of  flow  are  o})tained  by  observing  the  head  on  the 


Fig.  1. — Cable  station,  showing  section  of  river,  car,  gage,  etc, 

crest  and  using  a  weir  formula.  On  the  smaller  streams  sharp-crested 
weirs  are  in  some  cases  erected. 

The  principal  instrument  used  in  stream-measurement  work  is  the 
current  meter,  by  which  the  velocity  of  the  flow  of  water  is  deter- 
mined. After  years  of  experience  the  Survey  has  adopted  the  Price 
current  meter  for  general  work.  This  meter,  as  is  shown  on  PI.  II, 
is  made  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
Price  has  been  largely  developed  by  the  officers  of  the  Survey,  using 
the  Price  acoustic  meter  as  a  basis. 

A  discharge  measurement  is  the  determination  of  the  quantity  of 
water  flowing  past  a  certain  point  at  a  given  time.  This  quantit}^  is 
the  product  of ,  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
tion of  the  cross  section,  surface  slope,  wetted  perimeter,  and  rough- 
ness of  bed;  (2)  the  area,  which  depends  upon  the  permanency  of  the 
bed  and  the  fluctuations  of  the  surface,  which  govern  the  depth. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid 
oflf  perpendicular  to  the  thread  of  the  stream  (see  flg.  1).     These  points 
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are  usually  at  regular  intervals  varying  from  2  to  20  feet,  depending 
upon  the  size  and  conditions  of  the  stream.  They  are  known  as 
measuring  points,  and  at  them  the  observed  data,  the  velocities  and 
soundings,  are  taken.  The  perpendiculars  dropped  from  the  measur- 
ing points  divide  the  gaging  section  into  strips,  and  for  each  strip  or 
pair  of  strips  the  mean  velocity,  area,  and  discharge  are  determined 
independently;  thus  conditions  existing  in  one  part  of  the  stream  are 
not  distributed  to  parts  where  they  do  not  apply. 

The  methods  of  obtaining  velocity  with  the  current  meters  which 
are  in  general  use  may  be  grouped  into  three  classes:  Single  point, 
multiple  point,  and  integration. 

The  single-point  method  consists  in  holding  the  meter  either  at  the 
depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary  depth  for 
which  the  coefficient  for  reducing  to  mean  velocity  has  been  deter- 
mined. Extensive  experiments  by  vertical  velocity-curves  show  that 
the  thread  of  mean  velocity  lies  at  from  0.5  to  0.7  of  the  total  depth. 
In  general  practice  the  thread  of  mean  velocity  is  considered  to  be  at 
0.6  depth,  and  it  is  at  this  depth  that  the  meter  is  held  in  the  majority 
of  the  measurements,  this  being  known  as  the  six-tenth  depth  method. 
It  is  found  by  a  large  number  of  vertical  velocity-curve  measurements, 
taken  on  various  streams  and  under  various  conditions,  that  the  coeffi- 
cient for  reducing  the  velocity  obtained  at  six-tenths  depth  to  mean 
velocit}^  is  practically  unit}^  ranging,  in  a  series  of  910  measurements 
made  at  39  gaging  stations,  between  .94  and  1.04,  with  a  mean  for  the 
910  observations  of  l.OO.  In  the  other  principal  single-point  method 
the  meter  is  held  near  the  surface,  usually  1  foot  below,  or  low  enough 
to  be  out  of  the  action  of  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing 
the  velocities  taken  at  the  subsurface  has  been  found  by  repeated 
experiments  with  vertical  velocity-curves  to  be  from  .85  to  .95,  depend- 
ing upon  the  depth  of  the  stream  and  velocity  and  channel  conditions. 
This  method  is  speciall\^  adapted  for  flood  measurements,  or  when  the 
velocity  is  so  great  that  the  meter  can  not  be  kept  at  0.6  depth. 

The  three  principal  multiple-point  methods  in  general  use  are:  The 
vertical  velocity  curve;  top  and  bottom;  and  top,  bottom,  and  mid 
depth.  In  the  vertical  velocity-curve  method  a  series  of  velocity 
determinations  are  taken  in  the  vertical  at  regular  intervals,  usually 
from  0.5  to  1  foot  apart.  By  plotting  these  velocities  as  abscissas  and 
their  depths  as  ordinates,  and  drawing  a  smooth  curve  through  these 
points,  the  vertical  velocity-curve  is  produced,  which  shows  the 
change  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocity  in  the  vertical  is  then  o])tained  by  dividing  the  depth 
into  the  area  bounded  by  this  mean  velocity  curve  and  the  initial  line. 
Owing  to  the  length  of  time  it  takes  to  make  these  measurements  they 
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are  seldom  used  except  for  determining  coefficients  for  purposes  of 
comparison  and  for  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  from  0.5  to  1 
foot  below  the  surface  and  about  0.5  foot  above  the  bottom,  and  the 
mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  This  method  is  not  well  adapted  for  general  work, 
as  the  roughness  of  the  bottom  disturbs  the  velocity  at  that  point. 
For  shallow  streams  with  comparatively  smooth  beds  good  results  are 
obtained  by  this  method.  In  the  third  multiple-point  method  the 
meter  is  held  at  mid  depth,  0.5  foot  below  the  surface,  and  0.5  foot 
above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
the  sum  of  the  top  velocity,  twice  the  mid-depth  velocit}^,  and  the 
bottom  velocity  by  4. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  ))ack  again  to 
the  surface.  The  number  of  revolutions  and  the  time  taken  in  the 
operation  is  noted,  and  the  mean  velocity  is  found  by  dividing  the 
number  of  revolutions  b}^  the  number  of  seconds  taken  in  the  run. 
This  method  has  the  advantage  in  that  the  velocity  at  each  point  of 
the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  for  determining  the  discharge  of 
the  stream,  depends  upon  the  stage  of  the  river,  which  is  taken  on  a 
gage,  and  the  general  contour  of  the  bed  of  the  stream,  which  is  found 
by  sounding.  The  soundings  are  usually  taken  at  each  measuring 
point  at  the  time  of  the  discharge  measurement,  either  by  using  the 
meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  stations 
with  permanent  beds  standard  cross  sections  are  usually  taken  during 
low  water.  These  sections  serve  to  check  the  soundings  which  are 
taken  at  the  time  of  the  measurements,  and  from  them  any  change 
which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected. 
The}^  are  also  used  for  obtaining  the  area  for  use  in  high-water  meas- 
urement computations,  as  accurate  soundings  are  hard  to  obtain  at 
high  stages. 

h\  computing  the  discharge  measurements  from  the  observed  veloci 
ties  and  depths  at  the  various  points  of  measurements  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  double  strip.  The  total  discharge  and  area  are  the 
sums  of  those  for  the  various  strips,  and  the  mean  velocit}^  is  obtained 
by  dividing  the, total  discharge  b}'  the  total  area. 

The  volume  of  water  flowing  in  a  stream  is  known  as  lun-off.  In 
expressing  it  various  units  are  used,  depending  upon  the  kind  of  work 
for  which  the  data  are  needed.     Those  used  in  this  report  are  "second- 


14  STREAM    MEASUREMENTS    IN    1904,  PART    VIII.  [no.  m. 

feet,"  ''  acre-feet,"  "  run-off  per  square  mile,"  and  "  run-off  in  depth 
in  inchies,"  and  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is 
the  body  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a 
rate  of  1  foot  per  second. 

The  "acre-foot"  is  the  unit  of  capacity  used  in  connection  with 
storage  for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet. 
It  is  the  quantity  required  to  cover  an  acre  to  a  depth  of  1  foot. 
There  is  a  convenient  relation  between  the  second-foot  and  the  acre- 
foot;  1  second- foot  flowing  for  twenty-four  hours  will  deliver  86,400 
cubic  feet,  which  equals  1.9835  acre-feet,  or,  approximately,  2 
acre-feet. 

The  expression  "second-feet  per  square  mile"  means  the  average 
number  of  cubic  feet  of  water  flowing  each  second  from  every  square 
mile  of  drainage  area,  on  the  assumption  that  the  run-off  is  uniformly 
distributed. 

"Depth  in  inches"  means  the  depth. of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-off'  with  rainfall,  which  quantit}^  is  usuall}^  given  in 
depth  in  inches. 

It  should  be  noticed  that  "acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely 
a  rate  of  flow  per  second. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
dailv  gage  heights  and  the  various  discharge  measurements,  of  which 
there  should  be  suflScient  number  to  cover  the  range  of  stage.  The 
fundamental  laws  upon  which  these  computations  are  based  are  the 
following: 

(1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of,  and  increases  gradually  with, 
the  gage  heights.     (2  and  3  depend  on  1.) 

As  the  beds  of  many  streams  are  changeable,  the  problem  divides 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent,  or  prac- 
tically permanent  beds,  and  (2)  those  of  streams  w^ith  changeable  beds. 
The  base  data  and  methods  of  obtaining  them  are  the  same  for  either 
class,  and  it  is  only  in  the  computation  of  the  mean  daily  flow  that 
different  methods  are  necessary. 

In  determining  the  daily  dischai'ge  of  streams  w  ith  permanent  beds 
the  results  of  the  discharge  measurements  are  plotted  on  cross-section 
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paper,  with  gage  heights  as  ordinates  and  discharges  as  abscissas. 
Through  these  points  a  smooth  curve  is  drawn,  which  shows, the  dis- 
charge for  any  gage  height,  and  from  which  a  rating  table  is  prepared. 
Aside  from  plotting  the  discharge,  the  mean  velocity  and  area  deter- 
mined for  each  discharge  measurement  are  plotted.  Through  these 
points  the  curves  of  mean  velocity  and  of  area  are  drawn,  and  the 
rating  curve  is  largely  determined  by  taking  the  product  of  the  mean 
velocity  and  the  area  at  various  stages  as  determined  by  these  curves. 
These  curves  of  mean  velocity  and  area  are  of  special  vakie  to  determine 
the  location  of  the  rating  curve  for  stages  at  which  actual  discharge 
measurements  are  not  available  and  for  extending  the  discharge  curve 
outside  the  limits  of  the  measurements.  In  the  preparation  of  the  rating 
table  the  discharge  for  each  tenth  or  half  tenth  on  the  gage  is  found 
from  the  curve.  The  first  and  second  diffei*ences  of  these  discharges 
are  then  taken  and  adjusted  according  to  the  law  that  they  shall  either 
be  constant  or  increasing,  never  decreasing.  The  discharges  in  the 
table  are  then  changed  in  accordance  with  these  adjusted  differences. 
In  making  up  the  station-rating  curve  the  individual  discharge  meas- 
urements and  the  conditions  under  which  they  were  taken  are  carefully 
studied,  in  order  that  proper  weight  shall  be  given  to  each  measure- 
ment. Rating  curves  in  general  take  the  form  of  a  parabola,  and  as  a 
rule  the  high-water  portion  of  the  curve  approaches  a  straight  line. 
For  stations  of  permanent  character  the  results  of  the  measurements 
from  year  to  3^ear  should  be  within  5  per  cent  of  the  curve,  with  the 
exception  of  those  taken  during  high  water,  when  the  probable  error 
may  be  as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with  changeable 
beds  is  difficult,  and  unless  frequent  discharge  measurements  are  made 
the  results  obtained  are  only  roughly  approximate.  For  streams  with 
continually  shifting  beds,  such  as  Colorado  River  and  the  Rio  Grande, 
discharge  measurements  are  made  every  two  or  three  days,  and  the 
discharges  for  the  intei'vening  days  are  obtained  by  interpolation, 
modified  by  the  gage  heights  for  these  days.  For  stations  with  beds 
which  shift  slowly,  or  are  only  materially  changed  during  floods, 
station-rating  curves  and  tables  can  be  prepared  for  the  periods 
between  changes,  and  satisfactory  results  can  be  obtained  with  two  or 
three  measurements  a  nionth,  providing  measurements  are  taken  soon 
after  the  changes  take  place. 

In  determining  the  flow  for  periods  when  the  streams  are  frozen, 
special  I'ating  curves  and  tal)les  have  to  be  prepared  from  measure- 
ments taken  under  these  conditions.  The  methods  of  constructing 
these  curves  ^and  tables  are  the  same  as  for  open  sections.  The  dis- 
charge measurements,  however,  are  either  taken  by  integration  in 
VertKlUs  or  by  the  vertical  velocity -curve  method,  as  sufficient  cxperi- 
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merits  Imve  not  been  n)ade  on  ice-covered  streams  to  determine  the 
laws  which  govern  the  position  of  tlie  thread  of  mean  velocit3\ 

The  Report  of  Progress  of  Stream  Measurements  for  the  Calendar 
Year  1904,  of  which  this  is  Part  VIII,  is  published  in  a  series  of 
twelve  Water-Supph^  Papers,  Nos.  124-135,  inclusive,  under  the  fol- 
low^ing  subtitles: 

Part  1.  Atlantic  coast  of  New  England  drainage. 

Part  2.  Hudson,  Passaic,  Raritan,  and  Delaware  River  drainage. 

Part  3.  Susquehanna,  Patapsco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yadkin 
River  drainages. 

Part  4.  Santee,  Savannah,  Ogeechee,  Altamaha  rivers,  ai:d  Eastern  Gnlf  of  Mexico 
drainage. 

Part  5.  Eastern  Mississippi  River  drainage. 

Part  6.  Great  Lakes  and  St.  Lawrence  River  drainage. 

Part  7.  Hudson  Bay,  Minnesota,  Wapsipinicon,  Iowa,  T)es  Moines,  and  Missouri 
River  drainages. 

Part  8.  Platte,  Kansas,  Meramec,  Arkansas,  and  Red  River  drainages. 

Part  9.   Western  Gulf  of  Mexico  drainage. 

Part  10.  Colorado  River  and  the  Crreat  Basin  drainages. 

Part  IL  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and 
the  larger  drainages  are,  for  convenience  in  arrangement,  subdivided 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  ])ased  upon  the  obser- 
vations, and  such  other  information  that  has  been  collected,  that  has  a 
direct  bearing  on  these  data,  including,  as  far  as  practicable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

For  each  regular  station  are  given,  as  far  as  available,  the  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage -height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  3^early  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  use  the  same.  They  also  give,  as  far  as  possible, 
a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year.  This  nicludes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 
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The  table  of  daily  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  b}^  the  gage  heights. 

In  the  table  of  estimated  run-otf  the  column  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  the 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  column.  Likewise  in  the  column 
of  "Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  "Mean"  gives 
the  average  flow  for  each  second  during  the  month.  Upon  this  mean 
the  computations  for  the  three  remaining  columns  which  are  defined 
on  page  14  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  rules 
have  been  used  in  general: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and 
money  is  imperative. 

2.  All  items  of  computation  should  in  general  be  expressed  by  at  least  two  and  by 
not  more  than  four  significant  figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose 
per  cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  measurements 
should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  numl^er  of  decimal  places, 
by  dropping  the  last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without 
changing  the  preceding  figure.     Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and 
increase  the  preceding  figure  by  1.     Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  anrf  it  is  preceded  })y  an  even 
figure,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd 
figure,  drop  the  5  and  increase  the  preceding  figure  by  1.  Example:  1,827.5  becomes 
1,828. 

5.  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one-half  per  cent 
error  should  seldom  be  exceeded. 

Special  rules  for  computation. 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are 
based  will  warrant.  ,  No  decimals  are  to  be  used  when  the  discharge  is  over  50 
second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are 
tabulated. 
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3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities 
are  below  100  second-feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the 
monthly  mean  shall  be  a  significant  figure.     This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  scpiare  mile  and  depth  in  inches  for  the  individual  months  shall 
be  carried  out  at  least  to  three  significant  figures,  except  in  the  case  of  decimals, 
where  the  first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the 
quantity  shall  be  carried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012; 
.0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in  three 
significant  figures  and  at  least  two  decimal  places. 

The  results  of  the  stream  measurements  made  during  previous  years 
by  the  United  States  Geological  Survey  can  be  found  in  the  following 
Survey  publications.  A  detailed  index  of  these  reports  (1888-1903) 
is  given  in  Water-Supply  Paper  No.  119. 

■    1888.  Tenth  Annual  Report,  Part  XL 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  11. 

1893.  Bulletin  No.  131. 

■  1894.  Bulletin  No.  131;  Sixteenth  Annual  Re])ort,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply   Papers   Nos.    15   and   16;    Nineteenth   Annual    Report, 

Part  IV. 

1898.  Water-Supply   Papers   Nos.    27    and    28;    Twentieth   Annual    Report, 

Part  IV. 

1899.  Water-Supply  Papers  Nos.   35  to   39,   inclusive;    Twenty-first  Annual 

Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty-second  Annual 

Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 

1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  AVater-Supply  Papers  Nos.  99  and  100, 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124  to  129,  inclusive. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130  to  135,  inclusive. 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  as 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director 
United  States  Geological  Survey  or  to  members  of  Congress.  Other 
copies  are  filed  with  the  Superintendent  of  Public  Documents,  Wash- 
ington, D.  C,  from  whom  they  may  be  had  at  prices  little  above  cost. 
Copies  of  Government  publications  are,  as  a  rule,  furnished  to  the 
public  libraries  in  our  large  cities,  where  they  may  be  consulted  by 
those  interested. 
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cooPEKATioi^  a:n^ij  ackis^owi.edgme:n^ts. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained 
through  local  hydrographers.  Acknowledgment  is  extended  to  other 
persons  and  corporations  who  have  assisted  local  hydrographers  or 
have  cooperated  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  assisting-  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the 
names  of  the  resident  hydrographers  and  others  who  have  assisted  in 
furnishing  and  preparing  the  data  contained  in  this  report: 

Arkansas. — District  hydrographer,  M.  R.  Hall.« 

Colorado. — District  and  resident  hydrographer,  INI.  C.  Hinderhder, '^  assisted  by 
R.  I.  Meeker,  assistant  engineer;  Oro  McDerniith,  Wni.  A.  Lamb,  George  B.  Monk, 
and  L.  E.  Foster,  hydrographers;  and  Melvin  Beeson,  Thomas  E.  Brick,  Theodore 
Tobish,  and  F.  L.  Meeker,  office  assistants.  Acknowledgments  are  due  the  Denver 
and  Rio  Grande,  Colorado  and  Southern,  Burlington  and  Missouri  River,  Union 
Pacific,  Rio  Grande  Southern,  and  Atchison,  Topeka  and  Santa  Fe  railroads  for  free 
transportation  for  hydrographers  over  their  lines. 

Kansas. — District  hydrographer,  M,  C.  Hinderlider,  and  resident  hydrograplier, 
W.  G.  Russell.  Acknowledgments  are  due  the  Atchison,  Topeka  and  Santa  Fe, 
Union  Pacific,  Missouri,  Kansas  and  Texas,  and  Chicago,  Rock  Island  and  Pacific 
railway  companies  for  annual  passes  issued  to  Mr.  Russell. 

Missouri. — District  hydrographer,  E.  Johnson,  jr.,  <^  assisted  by  F.  W.  Hanna,  assist- 
ant engineer.  Acknowledgment  should  be  made  to  the  St.  Louis  and  San  Francisco 
Railroad  for  transportation  furnished  to  Mr.  Hanna  l)etween  St.  Louis  and  Arlington, 
Mo.,  and  to  George  B.  Mainprize  for  voluntary  observations  at  Greer  Springs, 
Greer,  Mo. 

Nebraska. — District  hydrographer,  M.  C.  Hinderlider,  and  resident  hydrographer, 
J.  C.  Stevens.  Valuable  assistance  was  rendered  by  Prof.  O.  V.  P.  Stout,  of  the  Uni- 
versity of  Nebraska,  in  the  way  of  the  free  use  by  the  resident  hydrographer  of 
office  facilities  and  suggestions  in  the  methods  for  the  collection  of  field  data. 
Acknowledgments  are  also  due  the  Chicago,  Burlington  and  Quincy,  Chicago  and 
Northwestern,  and  Fremont,  Elkhorn  and  Missouri  Valley  railroads  for  annual  })asses 
issued  in  favor  of  Mr.  Stevens. 

New  Mexico. — The  hydrographic  work  in  the  northern  portion  of  this  Territory  was 
carried  on  under  the  direction  of  District  Hydrographer  M,  C.  Hinderlider,  assisted 
as  follows:  The  work  in  the  north  central  portion  was  in  charge  of  George  B.  Monk, 
assistant  hydrographer;  that  in  the  extreme  eastern  portion  was  in  charge  of  W.  G. 
Russell,  while  the  work  in  the  northwestern  portion  was  in  charge  of  Robert  C. 
Prewitt,  field  assistant.  For  many  favors  and  courtesies  in  the  form  of  free  accommo- 
dations to  hydrographers  and  for  assistance  in  securing  records  of  flow  on  the  Mora 
River  acknowdedgments  are  due  D.  C.  Duel,  Hugh  Loudon,  and  J.  J.  Baer,  of 
Lacueva,  N.  Mex.;  also  to  James  D.  Hand,  of  Las  Alamos,  N.  Mex.,  for  similar 
favors.  Transportation  in  the  form  of  an  annual  pass  was  furnished  Mr.  Monk  by 
the  Denver  and  Rio  Grande  Railroad  and  to  W.  G.  Russell  by  the. Chicago,  Rock 
Island  and  El  Paso  Railroad.  For  the  purpose  of  collecting  data  in  New  Mexico 
during  the  later  pa;:-t  of  the  year  an  annual  pass  over  the  Atchison,  Topeka  and 
Santa  Fe  Railway  was  issued  to  George  B.  Monk,  for  which  acknowledgments  are  due. 


a  District  hydrographer  for  Arkansas  for  1905,  T.  U.  Taj-lor,  Austin,  Tex. 

ft  Office  of  district  hydrographer  for  Colorado,  Kansas,  Nebraska,  New  Mexico,. Oklahoma  and 
Indian  Territories,  and  Wyoming,  Chamber  of  Commerce  Building,  Denver,  Colo. 
c  Office  of  district  hydrographer  for  Missouri,  87G  Federal  Building,  Chicago,  III 
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Oklahoma  and  Indian  Territories. — The  hydrographic  work  in  the  southern  part  of 
Oklahoma  was  carried  on  under  the  direction  of  G.  H.  Matthes,  district  engineer. 
The  remainder  of  the  work  was  carried  on  under  district  hydrographer  INI.  C.  Hin- 
derHder  by  resident  hydrographer,  W.  G.  Russell.  Acknowledgments  are  due  the 
Atchison,  Topeka  and  Santa  Fe,  Missouri,  Kansas  and  Texas,  and  Chicago,  Rock 
Island  and  Pacific  railway  comi)anies  for  annual  passes  issued  to  Mr.  Russell. 

Wi/oming. — The  hydrographic  work  in  this  State  has  been  carried  on  under  the 
direction  of  the  district  hydrographer,  M.  C.  Hinderlider,  by  the  resident  hydrogra- 
pher, A.  J.  Parshall.  Acknowledgments  are  due  for  annual  passes  over  all  their 
lines  in  Wyoming  to  the  Union  Pacific,  Chicago,  Burlington  and  Quincy,  Colorado 
and  Southern,  Colorado  and  Wyoming,  and  Fremont,  Elkhorn  and  Missouri  Valley 
railroads. 

PIjATTE  KIVER  DRAIIS^AGE  BA8I]S^. 

Platte  River,  one  of  the  largest  tributaries  of  the  Missouri,  is  formed 
by  the  junction  of  North  Platte  and  South  Platte  rivers  in  Lincoln 
County,  Nebr.,  and  flows  east  into  Missouri  River  18  miles  south  of 
Omaha,  Nebr.  The  principal  tributaries  of  the  Platte  in  Nebraska 
are  Elkhorn  and  Loup  rivers.  Elkhorn  Riv^er  rises  in  the  northern 
part  of  Nebraska  and  flows  southeast  into  the  Platte  about  35  miles 
above  its  mouth.  North  Loup,  Middle  Loup,  and  South  Loup  rivers, 
with  their  tributaries,  drain  north-central  Nebraska  and  join  Platte 
River  near  Columbus,  Nebr. 

North  Platte  River  rises  in  northern  Colorado,  flows  north  into 
Wyoming-^  and  then  cast  into  Nebraska.  Sweetwater  and  Laramie 
rivers  are  its  principal  tributaries.  The  Sweetwater  joins  it  from  the 
west  in  south-central  Wyoming.  Laramie  River  rises  in  the  northern 
part  of  Colorado  and  flows  north  into  the  North  Platte  in  eastern 
Wyoming.  The  Little  Laramie  is  a  small  tributary  of  Laramie  River 
in  southern  Wyoming. 

South  Platte  River  rises  in  central  Colorado,  flows  north,  then  east 
to  its  junction  with  North  Platte  River.  Its  tributaries  are  mostlj^ 
small  creeks.  Big. Thompson  Creek  joins  it  8  miles  south  of  Greeley, 
Colo.  St.  Vrain  Creek  joins  it  about  15  miles  south  of  Greeley. 
Cache  la  Poudre  River  joins  it  6  miles  east  of  Greeley.  Clear  Creek 
joins  it  about  3  miles  north  of  Denver  and  Bear  Creek  8  miles  south 
of  Denver. 

The  following  pages  contain  the  results  of  data  collected  in  the  Platte 
River  drainage  basin  during  1904: 

NORTH   PLATTE    RIVER   NEAR   HEBRON,  COLO. 

This  station  was  established  May  13,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  below  the  junction  of  Big  Grizzly 
and  Little  Grizzly  creeks,  about  4  miles  northwest  of  Hebron,  Colo. 
A  plain  vertical  staff  gage,  graduated  to  feet  and  tenths,  is  fastened 
to  the  northeast  corner  of  the  flrst  pier  from  the  left  bank.  It  is  read 
once  each  day  by  J.  E.  Mallon.     Discharge  measurements  are  made 
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from  the  downstream  side  of  the  three-span  bridge  to  which  the  gage 
is  attached,  sounding  points  being  marked  on  the  hub  rail  ever}^  4 
feet  from  zero  to  108  feet.  The  initial  point  for  soundings  is  the  inner 
face  of  the  left  abutment,  marked  zero  on  the  hub  rail  downstream 
side  of  bridge.  The  bridge  lies  in  a  curve  in  the  river  of  about  150 
feet  radius.  The  current  is  uniform  and  of  moderate  swiftness.  Both 
])anks  are  about  5  feet  high,  lined  with  willows,  and  are  not  liable  to 
overflow.  Below  the  bridge  the  left  bank  becomes  a  high  sandstone 
clifl'.  The  bed  "of  the  stream  is  composed  of  gravel,  sand,  and  small 
cobblestones.  It  is  uniform,  free  from  vegetation,  and  is  permanent. 
There  is  but  one  channel  at  all  stages,  broken  by  two  log  crib  piers. 
The  bridge  is  at  almost  right  angles  to  the  current.  Bench  mark 
No.  1  is  a  nail  driven  flush  with  the  top  of  the  cap  timber  on  the  west 
side  of  the  crib  pier  to  which  the  gage  is  fastened  just  across  the  pier 
from  the  gage.  Its  elevation  is  9,445  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  cross  cut  on  a  ledge  of  rock  in  the  clifl'  on  the 
left  bank  of  the  river  about  50  feet  north  of  the  west  end  of  the  bridge 
and  marked  "  B.  M."  Its  elevation  is  17.805  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

BiscJiarge  measuremevts  of  North  riatte  River  near  Hebron,  Colo.,  in  1904- 


May  13 

May  26 

June  4 

June  27 

July  12 

August  8 

September  12 


Hydrographer. 


W.  A.  Lamb. 

....do 

....do  

...-do  


.do 
.do 
.do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.feet. 

Ft.  per  sec. 

Feet. 

100 

289 

1.40 

5. 15 

85 

425 

2.78 

6.85 

88 

402 

2.35 

6.45 

81 

305 

1.56 

5.48 

64 

75 

2. 12 

4.37 

52 

28 

2.36 

3.80 

38 

32 

1.00 

3.  56 

Dis- 
charge. 


Sec. -feet. 

405 

1,180 

946 

477 

159 

66 

32 
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Mean  daily  gage  Ji eight,  in  feet,  of  North  Platte  River  near  Hebron,  f bio.,  for  1904. 


Day. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
IG. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
.24. 
25. 
26. 
27. 
28. 
29. 


May.      June.      July.       Aug.       Sept.       Oct 


5.15 
5.25 
5.30 
5.40 
5.20 
5. 35 
,5.55 
5.95 
6.25 
6.35 
6.60 
6.90 
7.00 
6. 85 
6.70 
6.20 
6.25 
6.50 
6.60 


6.30 
6.10 
6. 45 
6.30 
5.70 
5.40 
5.30 
5.80 
6.20 
6.30 
6.50 
6.65 
6.80 
6.75 
6.  60 
6.55 
6.30 
6. 15 
6.20 
6.20 
6.25 
6. 15 
5. 80 
5.95 
5.60 
5.50 
5.  .50 
5.30 
5. 20 
5.  20 


5.20 
5. 20 
6.10 
4.90 
4.70 
4.60 
4.55 
4.50 
4.50 
4.40 
4.50 
4.85 
4. 25 
4.20 
4.10 
4.10 
4.05 
4.05 
4.05 
4. 05 
4.05 
4.05 
4.00 
4.05 
4.00 
4.00 
4.00 
4.00 
4.20 
4.10 
4.00 


4.00 


3.90 
3.85 
3.80 
3.80 
3.80 
3.75 
3.75 
3.75 
4.00 
4.50 
4.00 
4.05 
3.95 
4.20 
4.30 
4.20 
4.10 
4.10 
4.10 
4.10 
4.00 
4.00 
3.  95 
3.90 
3.90 
3.90 
3.85 
3.85 


4.00 
3,  95 
3.95 
3.90 
3.80 
3.75 
3.  75 
3.  65 
3.65 
3.60 
3.  60 
3.55 
3.55 
3.50 
3.50 
3.45 
3.45 
3.40 
3.40 
3.45 
3.45 
3.40 
3.40 
3.40 
3.40 
3.50 
3.50 
3.50 
3.  55 
3.70 


3.75 
3.70 
3.70 
3.70 
3.70 
3.65 
3.65 
3.80 
3.80 
3.80 
3.80 
3.80 
3.75 
3.76 
3.76 
3.76 
3.75 
3.75 
3.75 
3.80 
3.80 
3.80 
3.80 
3.76 
3.75 
3.70 
3.70 
3.66 
3.70 
3.65 
3.65 


Rating  table  for  North  Platte  River  near  Hebron,  Colo.,  from  May  13  to  December  31, 

1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.40 

25 

3.95 

84 

5.00 

318 

6.10 

744 

3.45 

29 

4.00 

92 

5.10 

350 

6.20 

792 

3.50 

33 

4.10 

109 

5.20 

384 

6.30 

844 

3.  55 

38 

4.20 

128 

5.30 

420 

6.40 

900 

3.60 

43 

4.30 

148 

5.40 

458 

6.50 

958 

3.65 

48 

4.40 

]68 

5.50 

498 

6.60 

1,018 

3.70 

53 

4.50 

188 

5.60 

538 

6.70 

1,082 

3.  75 

58 

4.60 

210 

5.70 

578 

6.80 

1,146 

3.80 

64 

4.70 

234 

5.80 

618 

6.90 

1,212 

3.  85 

70 

4.80 

260 

5.90 

658 

7.00 

1,280 

3.90 

77 

4.90 

288 

6.00 

700 

The  above  table  is  applicable  only  for  open-channel  conditions, 
discharge  measurements  made  during  1904,  and  is  well  defined. 


It  is  based  on  8 


"IXhoyt':'']  PLATTE    RIVER    DRAINAGE    BASIN.  23 

Estimated  inontJJy  discharge  of  JVorlJi  J'/nllr  Rhrrnear  Hettvon,  Colo.,  for  1904. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximnm. 

Minimum. 

Mean. 

acre-feet. 

May  13-31 

1,280 

1 ,  146 

384 

188 

92 

64 

367 

384 
92 
58 
25 
48 

774 

738 

158 
90.4 
43.2 
57.0 

29  170 

June 

43  91^ 

Julv  

■      9  715 

August 

5  558 

September 

October 

2,  571 

3,  505 

The  period..    . 

94,  430 

NORTIl    PLATTE    RIVER    (nORTII    FOKK)    AT    HICJUO,  COLO. 

This  station  was  established  May  14,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  footbridge  at  Higho  post-office,  7  iiiiles  northwest 
of  Hebron  and  12  miles  west  of  Walden,  Colo.  A  plain,  vertical  staff 
gao-e  is  spiked  to  the  southwest  face  of  the  left  abutment  on  the  down- 
stream side.  It  is  read  twice  each  day  b}"  Mrs.  Plsther  Berg-quist. 
Discharge  measurements  are  made  at  low  stages  ])y  wading  near  the 
gage,  and  at  high  w^ater  from  the  single-span  footbridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  a  nail  driven 
into  the  walk  log  at  the  left  end  of  the  Ijridge.  The  channel  is 
straight  for  about  150  feet  above  and  50  feet  below  the  station,  and 
the  current  is  medium.  The  right  bank  is  about  3  feet  high  a])ove 
and  for  a  short  distance  below  the  gage,  after  which  it  rises  to  a 
height  of  a})out  10  feet.  The  left  bank  is  lower  than  the  right,  and 
consists  of  a  low  level  bar  gradually  sloping  out  from  the  stream  and 
covered  with  willows.  Neither  bank  overflows  except  at  very  high 
stages.  The  bed  of  the  stream  is  composed  of  gravel  and  small  cobble- 
stones, free  from  vegetation  and  permanent.  There  is  but  one  channel 
at  all  stages.  Bench  mark  No.  1  is  a  nail  driven  into  the  top  of  the 
east  end  of  the  bottom  log  of  the  north  ai)utment.  It  elevation  is  1.765 
feet  above  the  zero  of  the  gage.  Benchmark  No.  2  is  a  point  on  the 
foimdation  stone  under  the  northeast  corner  of  the  house  of  Charles 
Bergquist,  marked  "B.  M.  U.  S.  G.  8.^^  Its  elevation  is  12.425  feet 
above  the  zero  of  the  gage. 

The  o})servations  at  this  station  during  11)04  have  ))een  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  ine<uureinenis  of  NortJi.  Phitfe  Rlrer  (NortJi   Fork)  at  Higho,  Colo.,  in  1904. 


Date. 


May  14  « 

May  27 

June  4 

June  16 

June  28 

July  13 

August  9 

September  13 


Hydrographer. 


AV.  A.  Lamb. 

do 

do 

....do 

..    .do  

do 

do 

do 


Width. 


29 
29 
29 
29 
29 
35 
25 
31 


Area  of 
section. 


Sq.feel. 
24 
66 
51 
60 
51 
51 
37 
32 


Mean 
velocity. 


Ft.  per  sec 
1.70 
3.47 
2.65 
3.  58 
2.94 
2.02 
2.11 
1.25 


Gage 
height. 


Feet. 
1.37 
2.22 
1.92 
2.10 
1.94 
1.80 
1.70 
1.40 


Dis- 
charge. 


Sec. -feet. 

41 

229 

135 

215 

150 

103 

78 

40 


<'  Wading  at  different  section. 

Mean  daily  gage  Jieight,  in  feel,  of  NortJi  Platte  River  (NortJi  Fork)  at  Higho,  Colo.,  for 

1904. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

1.95 
1.92 
2.10 
1.88 
1.84 
1.55 
1.62 
1.95 
2.10 
1.95 
2.00 
2.08 
2.12 
2.18 
2.05 
2.05 
2.10 
2. 02 
2. 15 
2.10 
2.10 
2.10 
2.  05 
2.08 
2.05 
2.  02 
2.  02 
1.90 
1.85 
1.75 

1.75 
1.80 
1.85 
1.88 
1.85 
1.80 
1.90 
1.92 
1.88 
1.88 
1.78 
1.82 
1.82 
1.75 
1.72 
1.78 
1.65 
1.68 
1.72 
1.78 
1.82 
1.78 
1.80 
1.80 
1.88 
1.88 
1.80 
1.80 
1.82 
1.88 
1.85 

1.82 
1.75 
1.72 
1.72 
1.68 
1.68 
1.68 
1.68 
1.68 
1.62 
1.62 
1.65 
1.70 
1.68 
1.68 
1.70 
1.78 
1.85 
1.80 
1.70 
1.72 
1.68 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.58 

1.65 
1.62 
1.55 
1.52 
1.50 
1.48 
1.45 
1.45 
1.45 
1.45 
1.45 
1.40 
1.40 
1.40 
1.35 
1.35 
1.30 
1.80 
1.32 
1.37 
1.36 
1.38 
1.50 
1.40 
1.40. 
1.40 
1.40 
1.40 
1.45 
1.80 

1.60 

2 

1  50 

3 

1.45 

4 

1.40 

5 

1  40 

6 

1.40 

7. . . 

1  45 

8 

1  40 

9 

1.45 

10 

1.48 

11 

1  50 

12 

1.48 

13 

1.45 

14 

1.35 
1.40 
1.42 
1.45 
1.48 
1.60 
1.75 
1.85 
1.85 
1.95 
2.10 
2.10 
2.15 
2.  25 
2.08 
1.88 
1.98 
2.00 

1  50 

15 

1.50 

16 

1.46 

17 

1.45 

18 

1.45 

19 

1.45 

20 

1.50 

21 

1  47 

22 

1.40 

23 

1.38 

24 

1  40 

25 

1  40 

26 

1  35 

27.... 

1.25 

28 

1  18 

29 

1  15 

30 

1  18 

31 

1  20 

HINDERLIDEK"! 
AND  HOYT.     J 
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Rating  table  for  NortJt   Platte  Elver   {North  Fork)    at   Hlgho,    Colo.,  from  May  14  to 

December  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.15 

27 

1.45 

46 

1.75 

90 

2.00 

160 

1.20 

29 

1.50 

50 

1.80 

100 

2.10 

195 

1.25 

31 

1.55 

57 

1.85 

115 

2.20 

235 

1.30 

34 

1.60 

64 

1.90 

130 

2.30 

280 

1.  35 

38 

1.65 

72 

1.95 

145 

2.40 

330 

1.40 

42 

1.70 

80 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
8  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  heights 
1.35  feet  and  2.2  feet. 

Estimated  montldij  discharge  of  North  Platte  River  {North  Fork)  at  Hlgho,  Colo.,  for  1904. 


Month. 


May  14-31 . 

June 

July 

August 

September. 
October  . . . 


The  period 


Discharge  in  second-feet. 


Maximum. 


257 
227 
136 
115 
100 
64 


Minimum. 


Mean. 


124 
159 
105 

77.5 
46.9 
43.3 


Total  in 
acre-feet. 


4,  427 
9,461 
6,456 
4,  765 
2,791 
2,662 


30,  560 


NORTH    PLATTE    RIVER    NEAR    COWDREY,   COLO. 

This  station  was  established  Ma}-  10,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  wagon  bridge  about  2  miles  northwest  of  Cowdrey, 
Colo.  A  plain,  vertical,  staff  gage,  graduated  to  feet  and  tenths,  is 
spiked  to  the  northeast  corner  of  the  first  cri))  pier  from  the  west  end 
of  the  bridge.  The  foot  marks  are  num])ered  from  2  to  12  feet,  the 
2-foot  mark  resting  on  the  bed  of  the  stream.  The  gage  is  read  twice 
each  day  by  A.  H.  Hendrickson.  Discharge  measurements  are  made  by 
means  of  a  live-eighths  inch  steel  cable,  car,  and  tagged  wire,  located 
one-fourth  mile  below  the  bridge  to  which  the  gage  is  attached. 
Sounding  points  are  marked  every  5  feet  on  the  tagged  wire.  The 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire,  near  the  left 
bank.  The  channel  is  straight  for  about  000  feet  above  and  900  feet 
below  the  station,  and  the  current  is  medium  at  all  stages.     The  river 
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at  the  station  has  a  fall  of  4:.^2'2  feet  to  the  inik^.,  but  along"  its  entire 
course  the  fall  is  much  greater.  Both  banks  are  high,  clean,  and  do 
not  overflow.  The  bed  of  the  stream  is  composed  of  coarse  gravel 
and  small  cobblestones,  and  is  firm,  stal)le,  and  uniform.  Bench  mark 
No.  1  is  the  top  of  a  30-penny  nail  driven  flush  with  the  top  of  the  cap 
timber  on  the  north  end  of  the  right  abutment  of  the  bridge.  Its  ele- 
vation is  13.219  feet  above  gage  datum.  Bench  mark  No.  2  is  an 
iron  wagon  skein  set  in  the  right  bank  at  the  right  end  of  the  bridge. 
The  top  of  the  hub  is  2  inches  above  the  surface  of  the  ground,  the 
base  resting  on  a  stone  1  foot  below  the  surface.  A  witness  stake  is  set 
beside  the  bench-mark  post.  The  elevation  of  bench  mark  No.  2  is 
10.890  feet  above  gage  datum.  Bench  mark  No.  3  is  on  the  hillside, 
on  the  right  side  of  river,  55  feet  southeast  of  east  end  of  foot  bridge. 
It  is  an  iron  rod  30  x  li  inches  and  has  a  V-shaped  bend  on  the  lower 
end  which  rests  on  a  solid  boulder  2^  feet  underground.  The  eleva- 
tion is  1:00.00  feet  above  the  gage  zero. 

The  o)>servations  at  this  station  during  1901:  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  7)ieasureiiie7its  of  North  Phttte  River  near  Cowdrey,  Colo.,  in  1904. 


Date. 


May  9 

May  17" 

May  23 

May  30 

June  7 

June  17 

June  29 

July  7 

August  3 

AuguHt22.... 
September  6  . 
September '24 


Hydrographer. 


W.  A.  Laml). 

do 

do 

do 

do 

do 

do 

do 

do 

do  ...... 

do 

do 


Width. 

Area  of 
.section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.feet. 

7^/.  pa-  .sec. 

Feet. 

150 

324 

1.09 

7.95 

110 

282 

1.71 

8.  08 

117 

395 

2.  92 

8.90 

116 

398  _ 

2.77 

8.95 

110 

310 

1.  85 

8.24 

110 

416 

3.  23 

9.05 

108 

312 

1.78 

8.20 

107 

285 

1.70 

8.10 

97 

204 

0.  86 

7.60 

100 

208 

0.82 

7.60 

92 

176 

0.  53 

7.48 

90 

164 

0.49 

7.42 

Dis- 
charge. 


Sec.-feet. 

354 

482 

1, 155 

1,101 

574 

1,345 

556 

484 

176 

171 

94 

.  80 


<i  Cable  station  established. 
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Mean  daily  gage  height,  in  feet,  of  North  Platte  River  near  Cowdrey,  Colo.,  for  1904. 


Day. 


May. 


June.      July 


Aug. 


Sept. 


Oct. 


7.90 
8.00 
8.00 
8.05 
8.10 
8.10 
8.02 
8.18 
8.38 
8.60 
8.70 
8. 75 
9.05 
9.22 
9.30 
9.25 
8.95 
8.80 
8.85 
8.95 


8.90 

8.72 
8.90 
8.95 
8.60 
8.35 
8.20 
8.40 
8.75 
8.80 
8.78 
8.95 
9. 05 
9.10 
9. 05 
9.00 
8.90 
8.90 
8.92 
8.82 
8.82 
8.75 
8.80 
8.72 
8.65 
8.50 
8.40 
8.30 
8.22 
8.22 


8.22 
8.25 
8.22 
8.10 
8.08 
8.02 
8.30 
8.00 
8.00 
7.90 


7.80 
7.72 
7.70 
7.70 
7.65 
7.60 
7.68 
7.68 
7.70 
7.68 
7.70 
7. 65 
7.75 
7.72 
7.70 
7.70 
7.75 
7.75 
7.70 


7.70 
7.65 
7.62 
7.62 
7.58 
7.60 
7.58 
7.55 
7.52 
7.50 
7.55 
7:62 
7.65 
7. 55 
7.55 
7.55 
7.62 
7.70 
7.75 
7.70 
7.65 
7.  65 
7.65 
7.62 
7.52 
7.55 
7.55 
7.60 
7.55 
7.55 
7.55 


7. 55 
7.58 
7.55 
7.55 
7.50 
7.50 
7.55 
7.52 
7.45 
7.45 
7.42 
7.30 
7.35 
7.40 
7.38 
7.35 
7.40 
7.40 
7.35 
7. 35 
7.35 
7.35 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 


7.48 
7.  .50 
7.50 
7.40 
7.40 
7. 55 
7.70 
7.55 
7.70 
7.60 
7.50 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.40 
7.30 


Rating  table  for  North  Platte  River  near  Cowdrey,  Colo.,  from.  May  12  to  December  SI,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

7.30 

40  - 

7.70 

208 

8.20 

540 

8.90 

1,172 

7.  35 

55 

7.75 

238 

8.30 

622 

9.00 

1,282 

7.40 

70 

7.80    • 

270 

8.40 

707 

9.10 

1,40Q 

7.45 

88 

7.85 

302 

8.50 

793 

9.20 

1,523 

7.50 

108 

7.90 

334 

8.60 

880 

9.30 

1,650 

7.  55 

130 

7.95 

366 

8.70 

794 

9.40 

1,  781 

7.60 

154 

8.00 

398 

8.80 

1,070 

9.  50 

1,916 

7.65 

180 

8.10 

466 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
13  discharge  measurements  made  during  1904.  It  is  well  defined  to  gage  height 
9  feet.     The  table  has  been  extended  above  gage  height  9  feet. 


28  STREAM    MEASUREMENTS    IN    1904,    PART    VIII.  [no.  131. 

Estimated  monthhi  discharge  of  North  Platte  River  near  Cowdyey,  Colo.,  for  1904. 


May  12-31 

June 

.Tuly  

August 

September . 
October  . . , 


Month. 


The  period 


Discharge  in  second-feet. 


1,650 
1,400 
622 
238 
144 
208 


Minimum. 


334 
540 
154 
108 
40 
40 


Mean. 


888 

1,002 

304 

154 

81.8 
89.2 


Total  in 
acre-feet. 


35, 230 

59, 620 

18,690 

9,  469 

4,867 

5,485 

133,400 


NORTH    PLATTE    RIVER    NEAR   PINKHAMPTON,  COLO. 

This  station  was  established  May  11,  1904,  by  M.  C.  Hinderlider. 
It  is  located  at  the  footbridge  on  Hunter's  ranch,  3  miles  northwest  of 
Pinkhampton,  Colo.  A  plain,  vertical  staff  gage,  graduated  to  feet 
and  tenths,  is  fastened  to  cantilever  arms  which  extend  out  over  the 
water  on  the  left  bank  of  the  stream,  just  above  the  footbridge.  The 
3-foot  mark  of  the  gage  rests  on  the  bed  of  the  stream.  The  gage  is 
read  twice  each  day  by  Mrs.  Glennie  Hunter.  Discharge  measure- 
ments are  made  from  the  suspension  footbridge  near  which  the  gage 
is  placed.  The  bridge  is  marked  every  5  feet  up  to  160  feet.  The  ini- 
tial point  for  soundings  is  the  top  of  the  left  bank  beneath  the  bridge, 
marked  zero  with  a  tin  tag  fastened  to  the  bridge.  The  channel  is 
straight  for  about  600  feet  above  and  one-fourth  mile  below  the  sta- 
tion, and  the  current  is  medium  and  uniform.  The  right  bank  is  low, 
lined  with  bushes,  and  is  not  lia])le  to  overflows  The  left  bank  is  about 
5  feet  high,  lined  with  willows,  and  seldom  overflows.  The  bed  of  the 
stream  is  composed  of  cobblestones,  some  silt,  and  a  few  small  bowl- 
ders. It  is  uniform,  free  from  vegetation,  and  permanent.  Bench 
mark  No.  1  is  a  30-penny  nail  driven  into  the  west  root  of  a  24-inch 
Cottonwood  tree  standing  on  the  brow  of  the  hill,  about  75  feet  east  of 
the  east  end  of  the  ))ridge.  Its  elevation  is  16.492  feet  above  the  gage 
datum.  Bench  mark  No.  2  is  a  nail  driven  into  the  top  of  post  on  the 
left  bank,  to  which  the  gage  is  fastened.  Its  elevation  is  11.262  feet 
above  gage  datum.  Bench  mark  No.  3  is  the  top  of  a  Avrought-iron 
rod,  30  inches  long  and  1\  inches  in  diameter,  the  lower  end  of  which 
rests  upon  a  large  bowlder  2.5  feet  underground,  55  feet  southeast  of 
the  right  end  of  the  bridge.  Its  deviation  is  14.00  feet  above  gage 
datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measurements  of  North  Platte  River  near  Pinkhampton,  Colo.,  in  1904. 


Date. 


May  11 

May  23 

May  31 

June  6 

August  4 

September  5 . 
September  25 


Hj'drographer. 


W.  A.  Lamb. 

do  ...... 

do 


lo 


.do 
.do 
.do 


Width. 


Feet. 
125 
138 
138 
137 
108 
101 
99 


Area  of 
section. 


Sq.  Sect. 
326 
480 
535 
479 
277 
247 
214 


Mean 
velocity. 


Ft.  per  sec. 

1.29 

2.66 

3.04 

2.47 

.88 

.75 

.56 


Gage 
height. 


F^et. 
4.92 
5.98 
6.25 
5.91 
4.55 
4.40 
4.19 


Dis- 
charge. 


Sec. -feet. 

420 

1,  275 

1,624 

1,184 

244 

187 

121 


Mean  daily  gage  height,  in  feet,  of  North  Platte  River  near  Pinkhampton,  (Mo. ,  for  1904. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6.30 
6.10 
6.30 
6.70 
6.40 
5.95 
5.75 
5.70 
6.20 
6.20 
6.25 
6.45 
6.50 
6. 50 
6.60 
6.50 
6.45 
6.40 

6.25 
6.20 
6. 15 
6.22 
6.10 
6.10 
5. 95 
5.75 
5.65 
5.55 
5.45 

5.50 
5.70 

5.45 
5.40 
5.50 
5.40 
5.35 
5.20 
5.10 
5.06 
5.00 
4.92 
4.85 
4.80 
4.75 
4.70 
4.70 
4.70 
4.75 
4.70 
4.70 
4.80 
4.75 
4.70 
4.70 
4.70 
4.72 
4.80 
4.80 

4.70 
4.62 
4.55 
4.50 
4.50 
4.50 
4.50 
4.40 
4.40 
4.40 
4.40 

4.ro 

4. 45 
4.40 
4.40 
4.50 
4.65 
4.80 
4.80 
4.70 
4.60 
4.65 
4.58 
4.45 
4.40 
4.42 
4.42 
4.40 
4.40 
4.40 
4.45 

4.45 
4.55 
4.60 



4.25 
4.25 
4.20 
4.20 
4.15 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.20 
4.15 
4.10 
4.20 
4.20 
4.20 
4.25 

4.30 
4.30 
4.20 
4.20 
4.20 
4.10 
4.10 
4.10 
4.10 
4.15 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.25 
4.20 
4.25 
4.20 

4  18 

2 •               ' 

4  10 

3 

4  10 

4 

4.10 

5 .  ! 

4  10 

6 

4  10 

7 ' 

4  10 

8 ! 

4.10 

9                               ! 

4  10 

10 

11 

4.90 
4.95 
5.00 
5. 05 
5.10 
5. 15 
5.20 
5.15 
5. 25 
5.35 
5.  60 
5.80 
5.95 
6.10 
6.50 
6.75 
6.80 
6.60 
6.50 
6.10 
6.15 

12 ' 

13 

14 

15 

16 

17 

18 

19 

20       ....                 

21 

I:::;:::::::::;::;::::::::;:;;;::::;;:::;:::: 

24 

25 

26 

27 

28 

29 

30 

31 

30 
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Rath) g  table  for  North  Platte  River  near  Pinkhaniptor    (bio.,  from.  May  11  to  December 

31,  1904. 


Gage 
height. 


Feet. 
4.10 
4.15 
4.20 
4.25 
4.30 
4.35 
4.40 
4.45 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

100 

4.50 

112 

4.60 

125 

4.70 

139 

4.80 

154 

4.90 

170 

5.  00 

187 

5.10 

205 

5.  20 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

224 

5.30 

265 

5.40 

310 

5.50 

359 

5.60 

412 

5.70 

469 

5.80 

530 

5.90 

595 

6.00 

Discharge. 


Second-feet. 

666 

741 

821 

906 

995 

1,090 

1,192 

1,300 


Gage 
neight. 


Fed. 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 


Discharge. 


Sm-ond-fed. 
1,416  . 
1,543 
1,684 
1,837 
2,000 
2,170 
2,  350 
2.  540 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
7  discharge  measurements  made  during  1904.  It  is  well  defined  to  gage  height  6.25 
feet.     The  table  has  been  extended  above  gage  height  6.25  feet. 

Estimated  monthly  discharge  of  North  Platte  River  near  Pinkhampton,  Colo.,  for  1904. 


Month. 


May  11-31.... 

June 

July 

August 

September 

October 

November  1-9 


Tlie  period 


Discharge  in  second-feet. 


Maximum.     Minimum. 


2,540 
2,  350 
995 
359 
265 
154 
120 


412 
780 
310 
187 
100 
100 
100 


Mean. 


Total  in 
acre-feet. 


1,148 
1,547 
499 
231 
144 
133 
102 


47,  820 

92,  050 

30, 680 

14, 200 

8,569 

8,178 

1,821 


203,  300 


NORTH    PLATTE    RIVER    AT    SARATOGA,  WYO. 

This  station  was  established  June  9,  11)08,  by  A.  J.  Parshall.  The 
gage  consists  of  a  flexible  Gurley  rod  fastened  securely  to  a  3  ])y  6 
inch  timber,  spiked  and  braced  to  the  crib  work  at  the  northeast  cor- 
ner of  Harry  Kuykendal's  residence,  100  3^ards  below  the  bridge,  on 
the  left  bank  of  the  river.  The  gage  is  read  twice  each  day  by  J.  M. 
Sterrett.  Discharge  measurements  are  made  from  the  county  bridge, 
a  two-span  steel  structure  connecting  East  and  West  Saratoga.  The 
initial  point  for  soundings  is  on  the  east  end  of  the  bridge,  at  the 
pier.  The  channel  is  straight  for  500  feet  above  and  100  feet  below 
the  station.     The  current  has  a  measurable  velocity  at  all  stages.     The 
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left  bank  is  high,  hut  overflows  at  a  gage  height  of  7  feet.  The  right 
bank  overflows  onl}^  at  extreme  high  water.  The  river  has  a  perma- 
nent bed  of  cobblestone  and  gravel.  There  is  but  one  channel,  broken 
by  the  center  pier  of  the  bridge.  Bench  mark  No.  1  is  a  cross  on  the 
south  side  of  the  southwest  pier  at  the  bottom  of  the  top  section.  Its 
elevation  is  10.70  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2 
is  a  spike  driven  in  a  cotton  wood  tree  standing  about  30  feet  north- 
west of  the  gage.  Its  elevation  is  9.81  feet  above  the  zero  of  the  gage. 
The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrog'rapher. 

Discharge  measurements  of  North  Platte  River  at  Saratoga,  Wyo.,  in  1904- 


March  15 

April  9 

April  12 

April  15 

May  11 

May  18 

May  20 

May  23 

May  26 

August  10 

August  25 

September  20  « 


Hydrogapher. 


A.  J.  Parshall. 

do 

J.  M.  8terrett. 
do 


do 

do 

.....do 

do 

do 

A.  J.  Parshall. 

do 

do 


Width. 

Area  of 
section. 

Feet. 

Sq.feet. 

215 

574 

215 

521 

225 

670 

234 

773 

240 

891 

246 

986 

249 

1,113 

250 

1,  237 

250 

1,364 

208 

474 

210 

475 

130 

129 

Mean 
velocity. 


Ft.  per  sec. 
1.06 
1.12 
2.02 
2.76 
3.22 
4.17 
5.14 
5.86 
6.27 
.76 
.87 
1.84 


Gage 
height. 


Feet. 
2.05 
2.05 
2.65 
3.10 
3.60 
4.10 
4.55 
5.10 
5.60 
1.80 
1.90 
1.53 


Dis- 
charge. 


Sec-feet. 

607 

587 

1,351 

2,132 

2,872 

4,116 

5,718 

7,251 

8,  551 

359 

412 

238 


a  Wading  one-fourth  mile  below  station. 
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Mean  daily  (/age  height,  in  feet,  of  North  Platte  River  at  Saratoga,  Wyo.,  for  1904. 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24.. 

25 

26 

27 

28 

29 

30 

31 


Jan. 


1.72 
1.74 

1.78 
1.82 
1.78 
1.74 
1.70 
1.65 
1.60 
1.83 
1.67 
1.74 
1.80 
1.76 
1.74 
1.71 
1.65 
1.67 
1.70 
1.65 
1.73 
1.76 
1.80 
1.76 
1.80 
1.83 
1.84 
1.82 
1.85 
1.88 
1.90 


Feb. 


{") 


Mar. 


2.01 
1.98 
1.94 
1.98 
1.92 
1.98 
2.00 
2.28 
2. 32 
2.10 
2.30 
2.35 
2. 12 
2.15 
2.08 
2.00 
2.02 
2.15 
2.20 
2.30 
2.12 
2.22 
2.22 
2.20 
2.08 
2.00 
2.00 
2.00 
1.98 
2.00 
1.95 


Apr.   May. 


1.98 
1.95 
2.12 
2.12 
2.25 
2.35 
2.28 
2.18 
2.10 
2.12 
2.32 
2.60 
2.82 
2.98 
3.15 
3.18 
3.10 
3.15 
3.25 
3.32 
3.45 
3.32 
3.15 
3.00 
2.90 
2.88 
2.98 
3.15 
3.35 
3.28 


3.25 
3.30 
3.32 
3.35 

3.28 
3.28 
3.42 
3.32 
3.38 
3.40 
3.50 
3.62 
3.58 
3.68 
3.75 
3.90 
3.88 
4.02 
4.18 
4.50 
4.72 
4.78 
5.00 
5.18 
5.42 
5.48 
5.20 
5.05 
4.90 
4.88 
4.95 


June. 


4.82 
4.80 
4.75 
4.75 
4.52 
4.30 
4.18 
4.40 
4.72 
4.65 
4.78 
4.88 
4.98 
5.00 
4.92 
4.88 
4.80 
4.65 
4.58 
4.52 
4:42 
4.40 
4.  32 
4.28 
4.10 
3.95 
3.82 
3.68 
3.60 
3.50 


July, 


3.45 
3.48 
3.48 
3.42 
3.32 
3.20 
3.30 
3.10 
3.08 
2.98 
2.88 
2.78 
2.70 
2.  65 
2.55 
2.45 
2.42 
2.38 
2.32 
2. 28 
2.30 
2.30 
2. 22 
2. 22 
2.35 
2.32 
2.22 
2.12 
2.18 
2.20 
2.20 


Aug. 

Sept. 

Oct. 

Nov. 

2.18 

2.10 

1.98 

1.72 

2.08 

2.08 

1.88 

1.62 

2.02 

2.05 

1.80 

1.65 

1.95 

2.02 

1.78 

1.68 

1.95 

1.95 

1.72 

1.60 

1.90 

1.88 

1.70 

1.65 

1.88 

1.82 

1.70 

1.60 

1.82 

1.78 

1.70 

1.55 

1.80 

1.72 

1.72 

1.58 

1.80 

1.70 

1.82 

1.45 

1.82 

1.70 

1.82 

1.40 

1.95 

1.65 

1.85 

1.40 

2.00 

1.65 

1.88 

1.52 

2. 02 

1.60 

1.92 

1.65 

2.00 

1.6U 

1.90 

1.62 

2.00 

1.60 

1.88 

1.68 

2.00 

1.58 

1.88 

1.70 

2. 32 

1.55 

1.90 

1.70 

2. 28 

1.52 

1.88 

1.72 

2.18 

1.52 

1.  85 

1.50 

2.08 

1.60 

1.88 

1.65 

2.02 

1.60 

1.85 

1.58 

2.00 

1.60 

1.88 

1.60 

2.00 

1.68 

1.85 

1.50 

1.98 

1.70 

1.82 

1.60 

1.90 

1.70 

1.78 

1.45 

1.92 

1.70 

1.78 

1.58 

1.95 

1.65 

1.75 

1.65 

1.95 

1.70 

1.75 

1.50 

1.95 

1.82 

1.78 

1.58 

2.00 

1.75 

Dec. 


a  River  free  from  ice. 
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Rating  table  for  North  Platte  River  at  Saratoga,  Wyo.,  from  Januarg  1  to  December  31, 

1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secortd-feet. 

1.30 

165 

2.30 

780 

3.40 

2,500 

4.50 

5, 445 

1.35 

180 

2.40 

890 

3.50 

2,710 

4.60 

5,760 

1.40 

195 

2.50 

1,010 

3.60 

2,935 

4.70 

6,080 

1.45 

210 

2.60 

1,140 

3.70 

3,170 

4.80 

6,400 

1.50 

225 

2.70 

1,280 

3.80 

3,415 

4.90 

6,720 

1.60 

260  , 

2.80 

1,430 

3.90 

3,670 

5.00 

7,040 

1.70 

305 

2.90 

1,590   . 

4.00 

3,  935 

5.10 

7,  360 

1.80 

360 

3.00 

1,760 

4.10 

4,220 

5.20 

7,680 

1.90 

425 

3.10 

1,940 

4.20 

4,520 

5.30 

8,  010 

2.00 

500 

3.20 

2,120 

4.30 

4,825 

5.40 

8,340 

2.10 

585 

3.  30 

2,305 

4.40 

5, 135 

5.50 

8,670 

2.20 

680 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  npon 
discharge  measurements  made  during  1903  and  1904,  and  is  fairly  well  defined. 

Estimated  monthly  discharge  of  North  Platte  River  at  Saratoga,  Wyo.,  for  1904. 


Month. 


January « 

March 

April 

May  

June 

July 

August 

September 

October 

November 

December  1-10. 


Discharge  in  second-feet. 


Maximum. 


425 

835 

2,600 

8,604 

7,040 

2,666 

802 

585 

484 

315 


The  period 


Minimum. 


260 
439 
460 
2,210 
2,710 
603 
360 
231 
305 
195 
171 


Mean. 


336 

588 

1,480 

4,487 

5,385 

1,340 

499 

332 

375 

259 

216 


Total  in 
acre-1'eet. 


20, 660 

36, 160 

88,  070 

295,  900 

320,  400 

82,  390 

30, 680 

19, 760 

23,  060 

15, 410 

4,284 


936, 800 


a  Ice  conditions  uncertain  during  January. 
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NORTH    PLATTE    RIVER   AT    ALCOVA,  WYO. 

This  station  was  established  Februar}^  19, 1904,  b}^  John  E.  Field.  It 
is  located  at  the  hio-hway  bridge  1,000  feet  southwest  of  the  post-office 
at  Alcova,  W}"©.  There  are  no  running  tributaries  entering-  the  river  in 
this  vicinity.  The  gage  is  a  2  ))v  6  inch  plank  nailed  to  the  northeast 
corner  of  the  crib  pier  supporting  the  center  of  the  bridge.  The  gage 
is  read  twice  a  day  b}^  A.  F.  lioUebaugh,  the  postmaster.  Measure- 
ments are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  north  end  of 
the  downstream  hand  rail.  The  channel  is  straight  for  1,500  feet 
above  and  800  feet  below  the  station.  The  current  is  swift  in  the 
center  and  sluggish  near  the  bank§.  Both  banks  are  high,  clean,  and 
not  lia))le  to  overflow.  The  bed  of  the  stream  is  rock}',  covered  with 
small  ])owlders,  and  is  permanent.  The  ri\er  is  divided  by  the  bridge 
piers  into  ten  channels  at  low  water  and  thirteen  ehannels  at  high  water. 
The  bottom  at  the  measuring  section  is  rough  and  uneven,  and  this 
may  affect  the  accurac}^  somewhat.  The  bench  mark  is  a  standard 
United  States  Geological  Surve}"  iron  post  located  at  the  west  quarter 
corner  of  sec.  19,  T.  30  N.,  R.  82  W.  It  is  about  1,000  feet  due  north 
of  the  post-office.  Its  elevation  is  5,366  feet  above  sea  level  and  36.67 
feet  above  the  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  hydrographer. 

Discharge  measurements  of  North  Platte  River  at  Alcora,  W'jo.,  in  1904- 


Date. 


May  1.. 
June  5  - 
June  10 


Hydrographer. 


J.  E.  Fiekl 

do 

E.  C.  Woodward 


June  20 do 


June  20 
July  17. 


J.  E.  Field 
do... 


Width. 


Feet. 
270 
278 
279 
283 
280 
210 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq.fed. 

Ft.  per  sec. 

Feet.      ' 

1,116 

2.96 

7.20 

1,487 

5.25 

9.50 

1,401 

4.78 

9.00 

1,471 

5.51 

9.45 

1,435 

5.26 

9.10 

642 

2.02 

5.55 

LMs- 
charge. 


Sec. -feet. 
3,308 
7,802 
6,696 
8,112 
7,546 
1,300 


HINDERLIDER 
AND  HOYT. 


]  PLATTE    RIVER    DRAINAGE    BASIN.  35 

Mean  daihj  gage  height,  in  feet,  of  North  Platte  River  at  Alcova,  Wyo.,  for  1904. 


Day. 


Feb. 


4.20 
4.25 
4.25 
4.40 
4.55 
4.65 
4.95 
5.30 
5.10 


Mar. 


Apr. 

May. 

4.95 

7.20 

4.98 

7.12 

4.88 

7.15 

4.88 

7.25 

4.90 

7. 25 

4.92 

7.30 

5.10 

7.38 

5.30 

7.39 

5.45 

7.52 

5.30 

7.55 

5.20 

7.38 

5.  05 

7.40 

June. 


9.60 
9.55 
9.50 
9.45 
9.45 
9.20 
8.80 
8.55 

8.  55 

9.  20 
9.  25 
9.50 
9.50 
9.65 
9.70 
9. 65 
9.55 
9.40 
9. 20 
9.10 
9. 05 
8.85 
8.75 
8.60 
8  45 
8.30 
8.05 
7.80 
7.45 
7.30 


July. 


7.30 
7.30 
7.30 
7.20 
7.32 
7.30 
6.95 
6.  85 
6.78 
6.  65 
6.40 
6.  25 
6.10 
5.95 
5.  80 
5.72 
5.60 
5.45 
5.35 
5.30 
5.18 
5.05 
5.  CO 
5.00 
4.95 
5.00 
4.90 
4.90 
5.  CO 
4.90 
4.80 


Aug. 


4.80 
4.80 
4.80 
4.75 
4.70 
4.65 
4.58 
4.50 
4.50 
4.42 
4.40 
4.40 
4.40 
4.35 
4.38 
4.58 
4.62 
4.70 
4.70 
4.78 
4.98 
4.88 
4.75 
4.62 
4.  .58 
4.50 
4.50 
4.58 
4.65 
4.45 
4.45 


Sept. 

Oct. 

4.50 

4.18 

4.50 

4.20 

4.55 

4.25 

4.70 

4.45 

4.  62 

4.40 

5.58 

4.35 

4.50 

4.20 

4.48 

4.30 

4.38 

4.20 

4.30 

4.20 

4.22 

4.20 

4.20 

4.20 

4.18 
4.10 
4.10 
4.02 
4.00 
4.00 
3.92 
3.85 
3.80 
3.88 
3.88 
3.90 
3.90 
3.92 
3.90 
3.95 
4.05 
4.08 


4.45 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.72 
4.72 
4.50 
4.50 
4.50 
4.50 
4.68 
4.40 


Nov. 


4.40 
4.40 
4.40 
4.38 
4.32 
4.28 
4.25 
4.25 
4.20 
4.20 
4.05 
3.85 
3.65 
3.45 
3.40 
3.45 
3.  55 
3.75 
8.90 


NORTH    PLATTE    RIVER    NEAR   GUERNSEY,  AVYO. 

This  station  was  established  June  14,  1900,  by  A.  eJ.  Parshall.  It 
is  located  at  the  county  bridge  about  a  half  mile  northwest  of  Guern- 
sey. The  bridge  has  eight  piers,  the  sides  are  planked,  and  there  is 
uniform  flow  under  each  span.  The  rod  originally  consisted  of  a  4  by 
1  inch  scantling  12  feet  long  firmly  attached  to  one  of  the  piers  of  the 
bridge.  As  the  station  was  to  be  a  temporary  one,  a  metallic  tape, 
divided  into  feet  and  tenths,  was  securely  fastened  to  the  rod. 

It  was  found  that  considerable  inconvenience  was  caused  by  sand 
accumulating  about  the  rod  as  the  high  water  subsided.  With  the 
opening  of  the  season  of  11M)2  a  new  rod  was  placed  about  200  feet 
above  the  first  location.  It  was  fastened  to  one  of  the  piers  of  the 
railroad  bridge,  and  was  placed  1  foot  lower  in  the  w^ater. 

The  1902  })ench  mark  is  a  spike  driven  into  a  cross  beam  of  the  bridge 
1  foot  from  the  rod  and  at  an  elevation  of  lO.O-t  feet  above  the  zero. 
The  channel  is  straight  for  a  distance  above  and  below  the  station. 
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Both  hanks  are  high  and  do  not  overflow  at  high  stages.  The  bed  of 
the  stream  is  sandy,  but  probably  does  not  shift  much. 

During  the  latter  part  of  the  season  of  1903  the  1902  gage  was 
replaced  by  a  new  rod,  with  its  zero'at  the  same  elevation  as  that  of 
the  old  gage.  The  new  rod  is  attached  to  ji  pile  of  the  railroad  bridge, 
which  has  been  recjently  reconstructed.  In  Fe))ruary,  1904,  the  eleva- 
-tion  of  the  new  rod  was  checked  with  the  temporary  bench  mark  and 
by  comparison  with  the  readings  of  the  old  rods  which  are  still  in 
place.  This  comparison  shows  that  the  rod  has  settled  0.076  foot. 
The  1903  bench  mark  is  a  monument  set  125  feet  southeast  of  the  rod 
at  an  elevation  of  13.65  feet  above  the  zero  of  the  gage  and  4,331  feet 
above  sea  level. 

Measurements  aie  still  made  from  the  county  bridge,  which,  though 
it  does  not  furnish  a  perfect  location  for  measurements,  is  the  best 
yet  found  on  the  river  in  Wyoming  below  the  Saratoga  station. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  A.  J.  Parshall,  resident  h3^drographer. 

Discharge  measurements  of  Nor  tit  Platte  River  near  Guernsen,  ^yyo.,  in  1904. 


Date. 


March  18 

April  27 

May  12 

June  8 

June  15 

July  4 

July  21 

July  30 

August  5. . . 

August  29 

September  5  . .  . 
September  15  .  . 
September  28  " . 

October  24 

October  27 


Hydrographer. 


A.  J.  Parshall. 
J.  E.  Field.... 
A.  J.  Parshall. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Width. 


Feci. 
279 


331 
337 
238 
337 
216 
175 
172 
170 
166 
165 
132 
168 
168 


Area  of 
.section. 


.SVy.  feet. 

538 

849 

1,107 

1,861 

1,835 

1,101 

498 

410 

358 

322 

302 

287 

249 

312 

308 


Mean 
velocity. 


Ft. 


per  sec. 
2.39 
3.24 
4.40 
5.65 
5.42 
3.92 
3.21 
2.42 
2.45 
1.99 
1.86 
1.73 
1.29 
1.88 
1.88 


Gage 
height. 


Feet. 

1.10 

2.10 

2.80 

5.25 

5.00 

2.85 

1.35 

.90 

.70 

.50 

.45 

.37 

.10 

.48 

.48 


Dis- 
charge. 


Sec. -feet. 

1,288 

2,750 

4,  871 

10,510 

9,  934 

4,311 

1,600 

1,094 

878 

640 

564 

498 

322 

586 

578 


«This  measurement  was  made  by  wading  at  a  point  100  feet  above  county  bridge. 
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Mean  dally  gage  height,  infect,  of  North  Phitle  Hirer  near  Guernsey,   Wyo.,for  1904. 


Day. 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22.^.... 

24 

25 

26 

27 

28 

29 


Jan.   Feb. 


31. 


0.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.80 

.80 

.80 

.80 

.80 

.90 

.90 

.90 

.80 

.90 

.90 

1.00 

1.00 

1.00 

1.00 

.90 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


Mar. 


Apr. 


0.80 

.80 

.85 

.90 

.85 

.80 

.80 

.80 

.85 

.90 

.95 

1.00 

1.00 

1.00 

1.00 

1.00 

1.15 

1.55 

1.75 

1.95 

2.00 

1.95 

2.00 

2.05 

2.10 

2.10 

2  05 

2.00 

2.00 

1.90 


Mav. 


1.90 
1.95 
2.30 
3.25 
3. 15 
3.05 
2.  95 
2.90 
2.  90 
3.00 
2.  95 
2.80 
2.70 
2.70 
2.  75 
2.90 
2.90 
2,90 
2.  95 
3. 05 
3.20 
5.  ,55 
4.35 
4.40 
4.55 
4.75 
5.  05 
5. 35 
5.  45 
5. 25 
5.  20 


June. 


5.05 
4.90 
4.80 
4.80 
5.45 
5.65 
.5.40 
5.10 
5.40 
5.40 
5.00 
5. 20 
5. 20 
5. 15 
5. 05 
5.10 
5.10 
5.00 
4.90 
4.80 
4.70 
4.55 
4.45 
4.  35 
4.30 
4.15 
3.95 
3.80 
3. 65 
3.40 


July. 


3.15 
3.05 
2.90 
2.90 
3.00 
3.10 
3.00 
3.00 
2.  90 
2.  75 
2.60 
2.  45 
2. 25 
2. 05 
1.95 
1. 90 
1.80 
1.65 
1.55 
1.45 
1.35 
1.30 
1.45 

1.15 

1.10 

1.00 

1.00 

.95 

.90 

.80 


Aug. 

Sept. 

Oct. 

Nov. 

0.80 

0.40 

0.18 

0.50 

.80 

.40 

.15 

.50 

.70 

.80 

.15 

.50 

.70 

.70 

.15 

..50 

.70 

.  55 

.15 

.50 

.70 

.50 

.20 

.50 

.70 

.48 

.22 

.50 

.70 

.42 

.28 

.40 

.60 

.40 

.35 

.40 

.60 

.40 

.35 

.40 

.55 

.40 

.30 

.40 

.50 

.40 

.30 

.40 

.50 

.40 

.30 

.38 

.50 

.38 

.42 

.35 

.50 

.35 

.70 

.35 

.50 

.30 

1.70 

.30 

.50 

.30 

1.15 

.28 

.45 

.  25 

.85 

.20 

.45 

.20 

.68 

.15 

.60 

.20 

.60 

.15 

.60 

.20 

.60 

.15 

.60 

.18 

.58 

.15 

.60 

.15 

.60 

.20 

.60 

.15 

.58 

.22 

.60 

.10 

.55 

.28 

.60 

.10 

.50 

.30 

.55 

.10 

.50 

.38 

.50 

.10 

.50 

.40 

.48 

.10 

.50 

.38 

.45 

.20 

.50 

.28 

.45 

.50 

Dee. 

0.22 
.30 
.42 
.50 
.50 


Note. — Ice  conditions  uncertain  during  January. 
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Rating  table  for  Xorlli  Platte  River  near  Guernsey,  ]Vi/o.,  frotn  Janiuinj  1  to  December 

31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.10 

320 

1.40 

1,710 

2.70 

3,960 

3.90 

7,000 

.20 

390 

1.50 

1,850 

2.80 

4,190 

4.00 

7,260 

.30 

460 

1.60 

2,000 

2.90 

4,430 

4.20 

7,780 

.40 

540 

1.70 

2,150 

3.00 

4,680 

4.40 

8,300 

.50 

630 

1.80 

2,300 

3.10 

4,  930 

4.60 

8,820 

.60 

730 

1.90 

2,460 

3.20 

5,180 

4.80 

9,340 

.70 

830 

2.00 

2,  620 

3.30 

5,440 

5.00 

9,860 

.80 

940 

2.10 

2,  790 

3.40 

5,700 

5.20 

10,  380 

.90 

1,060 

2.20 

2,  960 

3.50 

5,960 

5.40 

10,  900 

1.00 

1, 180 

2.30 

3, 140 

3.60 

6,220 

5.60 

11,  420 

1.10 

1,310 

2.40 

3,  330 

3.70 

6,480 

5.80 

11,940 

1.20 

1,440 

2.  50 

3,530 

3.80 

6,740 

6.00 

12,460 

1.30 

1,570 

2.60 

3,  740 

The  above  table  is  applical)le  only  for  open-channel  conditions.  It  is  based  upon 
15  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage 
heights  0  feet  and  3  feet.  Above  gage  height  3  feet  the  curve  is  determined  by  two 
measurements  at  5  feet  gage  height.  Above  gage  height  3.40  feet  the  rating  curve  is 
a  tangent,  the  difference  being  260  per  tenth. 

Estimated  monthbi  disc/iarfje  of  North  Platte  Rirer  near  Guernsey,  Wyo.,  for  1904. 
[Drainage  area,  l';,240  square  miles.] 


Month. 


January 
March . . 
April. .. 
May  ... 


Discliarge  in  second-feet. 


Maximum. 


June 

July 

August 

September 

Octol)er , 

Novend)er 

December  1-15, 


The  period 


1,180 

2,075 

2,  790 

11,290 

11,550 

5,  055 

940 

940 

2,  150 

630 

830 


Minimum. 


940 
940 
940 
2,  460 
5,  700 
940 
585 
320 
355 
355 
404 


Mean. 


1,  075 

1,191 

1,712 

6,  075 

9,318. 

•2,  802 

715 

488 

652 

503 

589 


Total  in 
acre-feet. 


66,  100 

73,  230 

101,900 

373, 500 

554, 500 

172,  300 

43, 960 

29,  040 

40,090 

29,  930 

17,520 


1,502,000 


Run-off. 


Second-feet 

jjer  square 

mile. 


0.066 
.073 
.105 
.  374 
.574 
.173 
.044 
.030 
.040 
.  031 
.036 


Depth  in 
inches. 


0.076 
.084 
.117 
.431 
.640 
.  199 
.051 
.033 
.046 
.035 
.020 
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NORTH    PLATTE    lUVER    NEAR    MITCTIELL,   NERR. 

This  station  was  established  June  H,  1002,  In^  O.  V.  V.  Stout,  assisted 
by  R.  II.  Willis.  It  is  located  at  t\u)  hiohway  bridoe  I  niile  south  of 
Mitchell,  Nebr.  It  replaces  the  station  at  Gering,  Nebr.,  which  was 
discontinued,  as  the  narrower  channel  at  Mitchell  seemed  favorable 
to  increased  accuracy  of  gag-ings,  and,  being.nearer  the  Wyomino-  line, 
it  serves  better  as  a  Statedine  oaging  station.  The  gage  is  of  the 
standard  chain  type.  The  scale  is  inclosed  in  a  box  fastened  to  the 
upstream  hand  rail  near  the  center  of  the  bridge.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  lO.tK)  feet.  The 
gage  is  read  once  each  day  by  J.  L.  McCoy. 

On  AY)ril  4,  1902,  a  temporary  gage  rod  was  set  whose  zero  mark 
was  3.79  feet  lower  than  the  old  rod  of  1901.  On  May  3,  1902,  a  new- 
permanent  gage  was  put  in  whose  zero  mark  was  1  foot  lower  than  the 
old  rod  of  1901,  in  order  to  avoid  negative  gage  heights.  Hence, 
between  April  4  and  May  3,  1902,  2.79  feet  was  subtracted  from  the 
gage  lieights  I'eported  by  the  observer.  To  make  the  gage  heights 
reported  during  1901  comparable  with  those  of  1902  and  following 
years,  1  foot  must  be  added. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
highway  bridge,  which  is  supported  by  pile  bents  20  feet  apart.  The 
upstream  hand  rail  is  marked  at  intervals  of  12^  feet  w  ith  blue  paint 
and  at  intervals  of  10  feet  with  white  paint.  The  initial  point  for 
soundings  is  the  zero  mark  at  the  north  end  of  the  l)i-idge.  The  chan- 
nel is  straight  for  2,000  feet  ai)ove  and  below  the  station.  The  mean 
velocity  varies  from  1  foot  at  low  stages  to  4  feet  per  second  at  liigli 
stages.  Both  banks  are  low  and  sandy,  but  are  not  liable  to  overflow. 
There  is  a  rather  large  island  in  the  gaging  section.  At  high  stages 
there  are  three  channels,  and  at  low  stages  there  are  from  three  to 
forty  channels.  The  bridge  has  a  total  span  of  1,565  feet.  At  low 
water  the  channels  arc  too  shallow  for  current-meter  measurements, 
and  at  such  times  velocities  must  be  estimated  or  determined  with 
floats.  Bench  mark  No.  1  is  a  cross  cut  in  the  floor  of  the  bridge  at 
the  gage.  Its  elevation  is  9.74  feet  al)ove  gage  datum.  Bench  mark 
No.  2  is  the  head  of  a  nail  driven  in  the  top  at  the  west  end  of  the  cap 
of  the  flrst  bent  at  the  north  end  of  the  bridge.  Its  elevation  is  8.56 
feet  above  gage  datum.  Bench  mark  No.  3  is  a  standard  aluminum 
bench-mark  cap  of  the  (leological  Survey  leaded  into  the  top  of  a 
2-inch  gas  pipe  4  feet  long,  with  a  plate  at  the  bottoin.  It  is  located 
138  feet  north  of  the  north  end  of  the  bridge  and  30  feet  east  of  the 
line  of  the  downstream  hand  rail  extended.  It  is  2  feet  outside  of  a 
wire  fence.  Its  elevation  is  8.64:  feet  aboAC  the  gage  datum.  The 
gage  datum  is  the  water  surface  when  the  chain  gage  reads  zero. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  fl.  (J.  SteviMis,  i-(\sid(>n(  hydrographer. 
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DiscJiarge  measurement  of  Norlh  Platte  River  near  MitcJiell,  Nebr.,  in  1904- 


.  J)ate. 


Hydrographer. 


March  29 M.  I).  McWilliains 

April  23 J.  C.  Stevens ...... 

May  9 M.  D.  McWilliams 

May  23 do 

June  9 .I.e.  Stevens 

July  9 do 

September  27 R.  D.  Hnl)l)ard 

September  2S)« A.  J.  Parshall. . . . . 

September  30 '' .• do 


Area  of 
section. 


,Sry.  Sect 

()79 

931 

1,893 

3,  659 

3,  207 

1,572 

115 

122 

145 


Mean 
velocity. 


Ft.j)er)iec. 
1.88 
2.03 
2.68 
3.25 
3.46 
2.89 
1.90 
1.75 
1.83 


Gage 
height. 


Feet. 
2.30 
2.58 
3.40 
4.74 
4.  GO 
3. 15 
1.75 
1.72 
1.80 


Dis- 
charge. 

Sec.  feet. 

1,273 

1 ,  890 

5,  070 

11,890 

11,100 

4,  540 

219 

214 

266 

"  Wading  at  different  section. 
Mean  daily  gage  Jielgld,  in  feet,  of  NortJt  Platte  Hirer  near  MiteJiell,  Nebr.,  for  1004. 


Day. 


Jan.n 

2. 08 
2.00 
1.95 
1.85 
2.03 
1.97 
1.85 
1.90 
2.12 
1.87 
2.10 
2.00 
2.15 
2.12 
2. 25 
2.15 
-2.30 
2.37 
2.35 
2.  38 
2.40 
2.45 
2.  45 


Feb.'^    Mar.^ 


2.50 
2.25 
2.20 
2.22 
2.23 
2.20 
2. 15 
2.17 
2.25 
2.20 
2.23 
2.19 


2.53 
2.45 
2.60 
2.55 
2.57 
2. 55 
2.50 
2.47 
2.45 
2.43 
2.45 
2.47 
2.46 
2.47 
2.45 
2.47 
2.43 
2.42 
2.38 
2.30 
2.  34 
2.  32 
2.  35 
2.3  5 
2. 30 
2.32 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 
1.75 

2.  22 

2.75 

4.30 

3.30 

2.12 

1.97 

2.15 

2.80 

4.50 

3.28 

2. 16 

1.93 

1.72 

2.14 

2.84 

4.40 

3.40 

2.13 

1.90 

1.70 

2.32 

2.94 

4..00 

3.07 

2.12 

1.95 

1.73 

2.30 

3.70 

4.35 

3.00 

2.10 

1.93 

1.75 

2.27 

3.90 

4.50 

3.15 

2.11 

1.95 

1.70 

2.25 

3.84 

4.70 

3.  23 

2.15 

1.97 

1.75 

2.  27 

3.70 

4.  80 

3.20 

2.09 

1.93 

1.77 

2.18 

3.58 

4.75 

3. 15 

2.11 

1.90 

1.70 

2.17 

3.49 

4.73 

3.10 

2.11 

1.  95 

1.75 

2.18 

3.45 

4.60 

3.05 

2.  08 

1.85 

1.73 

2.15 

3.40 

4.40 

3.00 

2.02 

1.87 

1.76 

2.20 

3.37 

4. 55 

2.90 

2.00 

1.85 

1.70 

2.  25 

3.35 

4.  CO 

2.85 

2.  05 

1.90 

1.75 

2.19 

3.33 

4.35 

2.  75 

2.07 

1.  92 

1.70 

2.20 

3.  37 

4.20 

2.63 

2.00 

1.95 

1.73 

2.18 

3.  45 

4.30 

2.60 

2.01 

1.90 

1.  75 

2.13 

3.47 

4.40 

2.59 

2.05 

1.89 

1.72 

2.10 

3.48 

4.30 

2.58 

1. 95 

1.92 

2.  05 

2.s0 

3.45 

4.50 

2.  55 

2.00 

1.85 

2.00 

2.60 

3.72 

4.40 

2.  .53 

2.03 

1.87 

1.95 

2.58 

3.67 

4.15 

2.  50 

1.95 

1.83 

1.92 

2.60 

4.90 

4.20 

2.48 

1.97 

1.85 

1.90 

2.65 

4.90 

rf4.35 

2.48 

1.90 

1.87 

1.95 

2.71 

4.00 

d  4.  .50 

2.45 

1.95 

1.83 

1.93 

2.  75 

4.30 

4.65 

2.  42 

1.93 

1.80 

1.95 

2.80 

4.20 

4.  .57 

2.45 

1.94 

1.82 

1.90 

2.79 

4.50 

4.40 

2.40 

1.92 

1.79 

1.88 

2.81 

4.10 

4.30 

2.  35 

1.93 

1.75 

1.92 

2.82 

4.80 

3.90 

2.30 

1.90 

1.77 

1.92 

4.50 

2.26 

1.94 

1.87 

Nov. 


1.87 
1.86 
1.85 
1.80 
1.86 
1.87 
1.88 
1.89 
1.86 
1.88 
1.89 
1.98 
1.97 
1.96 
1.98 
1.97 
1.95 
1.93 
1.94 
1.95 
1.97 
1.89 
1.87 
1.86 
1.85 
1.87 
1.88 
1.84 
1.85 
1.83 


Dec.c 


1.81 
1.83 
1.86 
1.78 
1.71 
1.73 
1.72 
1.71 
1.72 
1.74 
1.75 
1.77 
1.80 
1.78 
1.76 
1.73 
2.30 
2.30 
2.30 
2.00 
1.90 
1.80 
1.77 
1.70 


«  River  frozen 
fe.River  frozen 


January  24  to  February  1. 
February  14  to  March  5. 


c  River  frozen  December  25  to  31. 
riGage  height  interpolated. 


HINDERLI 
AND   HOY 
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Eating  table  for  North,  Platte  River  near  Mitchell,  N^ebr. ,  from  January  1  to  December  31,  J  904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
lieight. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-fed.  , 

Feet. 

Feet. 

Second-feet. 

1.60 

70 

2.60 

2,175 

3.60 

6,  205 

4.60 

11,080 

1.70 

170 

'     2.70 

2,  535 

3.70 

(),  655     , 

4.70 

11,610 

1.80 

280 

2.80 

2,  905 

3.80 

7,115 

4.80 

12, 150 

1.90 

400 

2.  90 

3,  285 

3.90 

7,580     ^ 

4.90 

12,  700 

2.00 

540 

3.  00 

3,  675 

4.00 

8,055     i 

5.00 

13,  255 

2.10 

710 

1     3.10 

4,  075 

4.10 

8,540 

5.10 

13,  820 

2.20 

930 

3.20 

4,  485 

4.20 

9,  030 

5.20 

14,395 

2.30 

1,200 

3.  30 

4,  905 

4.30 

9,  530 

5.  30 

14,975 

2.40 

1,505 

3.  40 

5,  330 

4.40 

10,  040 

5.40 

15,565 

2.50 

1,830 

3.  50 

5,  765 

4.50 

10,555 

5.50 

16,  165 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  npon 
9  discliarge  nieasnrements  made  durin^r  1904  and  is  fairly  well  defined. 

EstitiKited  nioutlili/  (fischorge  rf  North  Platte  River  near  Mitcliell,  Nebr.,  for  1904. 
[Drainage  area,  24,400  square  miles.] 


Month 


Jannary  ]-2'.\ " 
February  2-13 
March  6-31  ... 

April 

May 

June  '^ 

July 

August 

Septendjer 

October 

Moveiuber 

I)ecend)er 


Discharge  in  second-feet. 


iMaxinnun.      Miniuinui. 


1, 

1, 

2 

2 

12,7 
12,  \ 


()67 
830 
175 


The  period 


981 
700 
)0 
330 
842 
498 
625 
512 
200 


340 
820 

1 ,  200 
710 

2,  720 
7,580 
1,092 

400 
225 
170 
280 
181 


Mean. 


867 
1,029 

1 ,  632 
1,511 
6,  873 

10,  270 

2,  875 
594 
382 
307 
398 
381 


Total  in 
ac  re-lee  t. 


39,  550 

24,  490 

84, 160 

89, 910 

422,  600 

611,100 

176,800 

36,  520 

22,  730 
18,  880 

23,  680 
18,140 


1,569,000 


Kun-ofT. 


Second-feet 
per  square 


0.  036 
.042 
.  067 
.062 
.282 
.421 
.118 
.024 
.016 
.013 
.016 
.016 


Depth  ii 
inches. 


0.  031 
.019 
.065 
.069 
.325 
.470 
.136 
.028 
.018 
.015 
.018 
.014 


"  River  trozen  Januarv  24  to  February  1,  also  from  February  14  to  March  5  and  from  December  25 
to  M. 
''June  21  and  25  interpolated. 
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NORTH    PLATTE    KIVKR    NEAR    HiaiKJEPORT,    NEHR. 

This  station  was  established  Ma}^  4,  1902,  by  R.  H.  Willis.  It  is 
located  at  the  highway  In-idoe  on  the  public  road  due  nortli  of  P)ridoe- 
port.  The  Burlinoton  and  Missouri  River  Railroad  bridoe  crosses 
the  river  1  mile  above  the  gaging  station.  The  wire  gage,  with 
inclosed  scale,  is  fastened  to  the  upstream  hand  rail  of  the  })ridge  at 
the  south  end.  The  length  of  the  wire  from  the  end  of  the  weight  to 
tlie  marker  is  12.80  feet.  The  gage  is  read  once  each  day  by  Porter 
Hannawald.  Discharge  measurements  are  made  from  the  upstream 
side  of  the  highway  l)ridge,  which  is  supported  })y  pile  bents  2<)  feet 
apart.  The  hand  rail  is  marked  at  10-foot  intervals  with  Idack  paint, 
and  the  initial  point  for  soundings  is  the  zero  mark  on  the  hand  rail 
at  the  south  end  of  the  bridge.  The  channel  widens  just  above  and 
below  the  station  and  is  then  straight  for  1  mile  above  and  one -half 
mile  below.  The  wnter  is  never  sluggish.  ]5oth  banks  are  low  and 
sandy,  but  are  not  liable  to  overflow.  The  bed  is  of  shifting  sand, 
free  from  vegetation.  There  is  one  channel  at  ordinary  or  high 
stages,  but  at  low  water  the  river  is  divided  into  many  winding  chan- 
nels. The  river  generally  goes  dry  in  August.  In  sounding,  during 
discharge  measurements,  care  must  be  taken  not  to  measure  depths  too 
close  to  the  piles  of  the  l)ridge  supports,  a,s  there  is  usually  a  hole  near 
the  base  of  each  filled  with  dead  water.  Bench  mark  No.  1  is  a  6  by 
6  inch  stone,  marked  "•  U.  S.  C.  &  G.  S.,''  located  in  the  l^E.  i  sec. 
32,  T.  20  N.,  R.  50  W.,  of  the  sixth  principal  meridian.  It  is  300  feet 
east  of  the  east  gate  of  the  stock  yards  and  130  feet  northwest  of  the 
northwest  corner  of  the  public  school  building.  Its  elevation  is  9.91 
feet  above  gage  datum.  Bench  mark  No.  2  is  a  standard  aluminum 
Geological  Survey  bench-mark  cap  set  in  a  20  by  12  l)y  6  inch  stone,  the 
top  of  which  is  built  up  with  concrete  to  form  a  truncated  pyranud. 
It  is  located  a))out  50  feet  south  and  a  little  east  of  the  northeast 
corner  of  lot  No.  1,  block  No.  2,  of  the  Riverside  Addition  to  Bridge- 
port, Nebr.  Its  elevation  is  11.32  feet  above  gage  datum.  Bench 
mark  No.  3  is  the  head  of  a  nail  driven  in  the  top  of  the  west  end  of 
the  cap  of  the  south  bent  of  the  bridge.  Its  elevation  is  10.11  feet 
above  gage  datum.  Gage  datum  is  the  water  surface  when  the  wire 
gage  reads  zero. 

The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  «T.  C.  Stevens,  resident  hydrographer. 
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Discharge  measurements  of  North  Platte  River  near  Bridgeport,  Nehr.,  in  1904. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

April  2 

April  23 

M.  D.  Williams 

.Sr^.  feet. 

767 

884 

3,  006 

4,008 

1,922 

40 

Fl.  per  sec. 
1.31 

1.  39 
2.62 
2.80 

2.  33 
1.50 

Feet. 
5.08 
5.28 
6.17 
6.56 
5.76 
4.69 

Sec-feet. 
1  002 

J.  C.  Stevens 

1  236 

May  26 

do... 

7  878 

June  9 

....  do 

11   190 

July  9 

do 

4  486 

September  26  . . 

R.  D.  Hubbard  . . 

59 

3fean  daily  gage  heigJd,  in  feet,  of  North  Phdie  River  near  Bridgeport,  Nehr.,  for  1904. 


Day. 

Jan.« 

Feb.  1  Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.b 

1 

5.60 
5.55 
5.90 
5.  80 
5.35 
5.40 
5.45 
5.42 
5.40 
5.42 
5.40 
5.40 
5.42 
5.48 
5.50 
5.42 
5.40- 
5.42 
5.43 
5. 50 
5.  55 
5.42 
5.42 

5.45 
5.43 
5.52 
5.60 
5. 65 
6.05 
6.31 
6.25 
5. 88 
5.82 
6.01 
5.74 
5.72 
5.72 
5.82 
5.74 
5.  75 
5.80 
5.  80 
5.86 

5.  92 
5.95 

6.  36 
6.58 
6.  22 
6.20 
6.22 
0.35 
6.38 
6.57 
6.50 

6.46 
6.46 
6.46 
6.55 
6.32 
6.29 
6.48 
6.66 
6.68 
6.56 
6.56 
6. 59 
6.  38 
6.42 
6.34 
6.34 
6.31 
6.38 
6.28 
6.38 
6.36 
6.26 
6.  ,30 
6.31 
6.29 
6. 31 
0.22 
6.12 
6.04 
6.02 

6.05 

5.92 
6.04 
5.92 
5.74 
5.76 
5.88 
5.76 
5.79 
5.86 
5.80 
5.56 
5.55 
5. 48 
5.49 
5.40 
5.32 
5.31 
5.30 
5.25 
5. 22 
6.21 
5.  25 
5.  24 
5. 25 
5.25 
5.25 
5.  22 
5.05 
4.  95 
5.04 

4.90 

4.82 
4.75 
4.74 
4.73 
4.79 
4.84 
4.75 
4.75 
4.72 
4.70 
4.68 
4.64 
4.64 
4.65 
4.75 
4.85 
4.95 
4.88 
4.72 
4.72 
4.75 
4.70 
4.72 
4.72 
4.70 
4.  75 
4.60 
4.65 
4.70 
4.75 

4.82 
4.75 
4.73 
4.72 
4.72 
4.70 
4.70 
4.67 
4.60 
4.  62 
4.  63 
4.  63 
4.64 
4.65 
4.65 
4.  65 
4.67 
4.67 
4.70 
4.68 
4.68 
4.70 
4.70 
4.72 
4.70 
4.70 
4.70 
4.72 
4.78 
4.87 

4.92 

4.85 
4.82 
4.72 
4.75 
4.75 
4.75 
4.  75 
4.70 
4.75 
4.72 
4. 75 
4.78 
4.80 
4.78 
4.80 
4.75 
4.80 
5.35 
5.30 
5.10 
5.05 
5.00 
5. 25 
5.08 
5. 00 
4.95 
4.98 
5.00 
4.98 
5.00 

5  02 

2 

5  00 

3 

5  02 

4 

t 

5.00 

5.00 

6 

4  95 

7  

4.95 

8 

5  15 

9 



5.20 
5.10 
5,05 
5.03 
5.03 
6.  25 
4.98 
5.15 
'  5.05 
5.03 
5.05 
5.07 
5.35 
5.20 
5.75 
5.25 
5.32 
5.20 
5.50 
5.48 
5.45 

5. 20 

10 

5  00 

11   ...                         

4.90 

12 

4  92 

13 

5.05 

14 

5.20 

15.   . 

5.17 

16 

5.15 

17 

5.10 

18 

5.12 

19 

5  10 

20 

.5. 12 

21 

22.. 

5.15 
5  08 

23 

5.17 

24 

5.13 

25 

5.07 

26 

5.00 

27 

• 



5  35 

28 

5  32 

29 

5  00 

30 

31 

1 

M  River  frozen  January. 

ft  Slush  ice  during  November. 
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h'dliiif/  U I  hie  for  XoiiJi    I'lallc  Uircr  near  Bridgeport,  Nchr.,  froiii  January  1  to  December 

31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Feci. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Sccoiid-fai. 

Sccoiid-fret. 

Feet. 

Seroii((J'('('l. 

Feet. 

Second-feet. 

4.60 

50 

•  5.20 

1 ,  200 

5.80 

4,800 

6.30 

9,  000 

4.70 

100 

5.  30 

1,610 

5.90 

5,  640 

6.40 

9,840 

4.80 

200 

5.40 

2,  090 

6.00 

6,480 

6.50 

10,680 

4.90 

360 

5.50 

2,640 

6.  10 

7,  320 

6.60 

11,520 

5.00 

580 

5.60 

3,280 

6.20 

8,160 

6.70 

12,  360 

5.10 

860 

5.70 

4,  000 

The  above  table  is  applicable  onl^y  for  open-channel  conditions.  It  is  based  upon 
6  discharge  measurements  made  during  1904.  It  is  fairly  defined.  Above  gage 
height  5.8  feet  the  rating  curve  is  a  tangent,  the  difference  being  8.40  per  tenth. 

Estimated  iiioidld.;/  dise-lutrge  of  North  Platte  River  near  Bridgeport,  Nehr.,  for  1904. 
■   [Drainage  area,  23,190  square  miles.] 


Month. 


April  10-30 
May 


June 

July  

August 

September 

(October 

November  1-29  '< 

The  period 


Discharge  in  second-feet. 


Maximum. 


Minimutt^ 


4,  403 

11,350 

12,190 

6,900 

470 

312 

1,850 

1,850 


536 

2,  255 

6,648 

470 

50 

50 

100 

360 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


1,393 

6,313 

9,630 

2,  940 

157 

108 

464 

846 


58,  020 

388,  200 

573,  000 

180, 800 

9,  654 

6,426 

28, 530 

48.  060 


1,293,000 


0.060 
.272 
.415 
.127 
.0068 
.  0047 
.020 
.036 


Depth  in 
inches. 

0.047 
.314 
.463 
.146 
.  0078 
.  C052 
.  023 
.039 


<i  Some  slush  ice  in  November:  above  estimate  is  for  open  channel.     The  above  monthly  estimate  is 
only  a  rough  approximation  on  account  of  insufticient  measurements  and  shifting  streani  bed. 


NORTH    PLATTE    RIVER    AT    NORTH    PLATTE,  NEBR. 

The  lowest  giiging  station  on  this  river  is  located  at  the  wagon  bridge 
just  north  of  North  Platte,  Nebr.,  and  was  established  October  5,  1894. 
It  is  ^i  miles  above  the  junction  with  South  Platte  River,  in  sec.  28, 
T.  14  N.,  R.  30  W.  The  bridge  is  a  long,  low,  pile  structure,  having 
93  spans  of  approximately  20  feet  each,  crossing  the  main  channel  of 
the  river.  North  of  this,  at  a  distance  of  about  110  feet,  is  another 
bridge  crossing  a  smaller  branch  or  slough  and  having  six  spans  of 
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about  20  feet  each.  The  water,  except  in  times  of  flood,  does  not  pass 
under  all  of  the  spans  of  the  long-  bridge.  Usuall}^  the  greater  part 
flows  under  two  or  three  of  the  spans,  spreading  out  in  shallow  pools 
or  streamlets  luider  others.  Beneatli  the  greater  number  of  spans  is 
a  dry,  sandy  bed  at  ordinary  stages.  The  initial  point  for  soundings 
is  on  the  right  bank  and  consists  of  a  mark  on  the  railing  on  the 
upstream  side  of  the  bridge.  The  channel  is  nearly  straight  for  about 
500  feet  both  above  and  l)elow  the  station.  The  })anks  are  low,  but 
are  rarely,  if  ever,  overflowed.  The  current  is  moderately  rapid,  and 
the  bed  is  sandy  and  shifting. 

The  observations  of  river  height  are  made  at  the  L'nion  l*acitic 
Railroad  bridge,  about  2  miles  below  the  wagon-road  bridge.  The 
railroad  bridge  is  2  miles  above  the  junction  of  North  and  South 
Platte  rivers.  The  gage  is  vertical,  marked  to  tenths  of  a  foot,  and  is 
fastened  b}^  screws  to  the  piling  under  the  ))ridge.  Tlie  gage  is  read 
twice  each  day  by  II.  K.  Dress,  the  railroad  bridge  watchman. 

The  l)encli  mark  is  the  top  of  the  east  rail  directly  over  the  gage 
rod.  Its  elevation  is  12.00  feet  above  the  zero  of  the  gage.  The  river 
usually  goes  dry  some  time  in  August.  In  measuring  depths  care 
must  be  taken  not  to  sound  too  close  to  the  piling,  as  there  is  usually  a 
hole  washed  out  around  the  base  of  each,  in  which  there  is  no  current. 

It  has  been  the  practice,  since  the  gage  rod  is  some  distance  ))elow 
the  gaging  section  and  the  gage  height  can  not  be  taken  simultane- 
ously with  the  discharge  measurement,  to  reference  the  water  suxface 
both  at  begimiing  and  end  of  the  measurement  to  a  bench  mark  at  the 
gaging  section,  thus  obtaining  relati\e  diflerences  in  the  gage  height 
for  successive  gagings,  for  a  check  on  tlie  height  observed  at  the  gage 
rod  two  miles  l)elow. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  h3'drographer. 

Discharge  nieasureinents  on  NovUi  Platte  River  at  yortli  J'/atte,  Xehr.,  in  1904. 


Date. 


March  26  <'-  . 

May  13 

May  27 

June  13 

July  26 


Hydrographer. 


J.  C.  Stevens  . . 

do 

R.  D.  Hubbard 
J.  C.  Stevens  . . 

do 


September  28  . .    R.  D.  Hubbard 


Width. 


Feet. 
1,000 


1 ,  900 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq./eet. 

Ft.  per  sec. 

Feet 

545 

2.00 

2.20 

2,  030 

2.46 

2.80 

3,  142 

3.01 

3.40 

4,  659 

3.14 

3.85 

773 

1.92 

2.05 

262 

1.61 

1.57 

Dis- 
charge. 


Sec.  feet. 
1,086 
4,  995 
9,445 
14, 620 
1,488 
422 


« Considerable  ice  running  in  channel.    North  half  of  channel  frozen. 
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Mean  daily  gage  height,  in  feet,  of  North  Platte  River  at  North  Platte,  Nebr.,for  1904. 


Dav. 


Jan. 


2.70 
2.50 
2,45 
2.50 
2.  (15 
2.70 
2.70 
2.  65 
2.75 
2.  80 
2.  SO 
2.80 
2.80 
2.80 
2.80 
2.90 
2.93 
2.  90 
2.85 
2.70 
2.70 
2.80 
2.  80 
2.80 
2.80 
2.75 
2.65 
2.60 
2.70 
2.55 


3.75 
3.30 


2.80 
2.50 
1.50 
1.00 
1.60 
2.  20 
2.  35 
2.40 
2.60 
2.55 
2.  45 
2.30 
2.  35 
2.50 
2.50 
2.40 
2.40 
2. 35 
2.25 
2.30 
2.30 
2.  35 
2.50 
2.40 
2. 20 
2.20 
2.30 
2.40 
2. 20 
2. 25 
2.40 


Apr. 


May. 


2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.00 
2.  50 
2.10 
2. 25 
2.10 
1.95 
2.10 
2. 15 
2.10 
1.95 
2. 05 
2.  00 
1.85 
1.90 
1.95 
2. 05 
1.95 
1.95 
1.90 
2.20 
2.30 
2.30 
2.35 
2.  45 


2.  60 
2.60 

2.58 
2.75 
2.85 
2.78 
2.63 
2.63 
3.03 
3.03 
2.93 
2.  83 
2.80 
2.  78 
2.73 
2.68 

2. 75 
2.68 
2.  68 
2.73 
2.80 
2.80 

2.  85 
2.85 
3.f?8 
3.35 
3.25 

3.  25 
3.30 
3.30 


3.50 
3.55 
3.65 
3.57 
3.43 
3.33 
3.30 
3.28 
3.45 
3.57 
3.60 
3.65 
3.  85 
3.  92 
3.75 
3.75 
3.60 
3.50 
3.50 
3.45 
3.45 
3.40 
3.  45 
3.  38 
3.33 
3.25 
3.15 
3.05 
3.05 
3.05 


July. 


2.83 
2.85 
2.98 
2.88 
2.80 
2.  95 
3.13 
2.97 
3.00 
2.80 
2.  92 
2.80 
2.73 
2.70 
2.68 
2.50 
2.40 
2.35 
2. 25 
2.40 
2.  27 
2.  20 
2. 22 
2.25 
2.10 
2.  05 
■  2. 00 
1.95 
2. 02 
1.80 
1.75 


Aug. 


1.73 
1.75 
1.90 
1.95 
1.77 
2.20 
1.85 
1.80 
1.67 
1.60 
1.55 
1.43 
1.44 
1.35 
1.30 
1.27 
1.23 
1.25 
1.25 
1.20 
1.15 
1.12 
1.10 
1.05 
1.10 
1.10 
1.10 
1.10 
1.20 
1.18 
1.20 


Sept. 


1.32 

1.78 
1.48 
1.62 
1.48 
1. 35 
1.30 
1.18 
1.12 
1.05 
1.05 
1.08 
1.05 
1.05 
1.08 
1.05 
1.05 
1.06 
1.00 
.95 
1.08 
1.08 
1.15 
1.08 
1.08 
1.08 
1.15 
1.40 
1.48 
1.80 


Oct. 


2.12 

2. 08 
1.98 
1.92 
1.75 
1.75 
1.78 
1.70 
1.82 
1.80 
1.78 
1.78 

1.  62 
1.62 
1.62 
1.65 
1.65 
1.85 
2.08 

2.  02 
1.98 
1.90 
1.82 
1.92 
2.10 
2.10 
2.08 
2.08 
2.08 
2.10 
2.  05 


Nov. 

Dec.« 

2.02 

2.22 

1.98 

2. 25 

1.95 

2.25 

1.95 

2.08 

1.98 

2. 05 

2.00 

2.10 

2.00 

2. 12 

1.98 

2.  20 

1.90 

2. 22 

1.90 

2.30 

1.92 

2.30 

2.00 

2.30 

2.15 

2.55 

2  08 

2.60 

1.98 

2.02 

2.15 

2.10 

2.10 

2. 02 

2.  CO 

2.00 

2.05 

2.12 

2.15 

2.10 

2.08 

2.06 

2.00 

2.05 

«Ice  conditions  January,  February,  March,  and  December. 

Rating  table  for  North  Platte  River  at  North  Platte,  Nebr.,  from  Januanj  1  to  December 

31,  1904. 


Gage 
height. 

Discharge. 

Gage 
lieight. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

F'd. 

Stcond-feet. 

Fed. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.95 

20 

1.70 

690 

2.50 

3,  360 

3.30 

8,650 

1.00 

25 

1.80 

910 

2.60 

3;  870 

3.40 

9,560 

1.10 

40 

1.90 

1, 150 

2.70 

4,  420 

3.50 

10,  530 

1.20 

80 

2.00 

1,420 

2.80 

5,  010 

3.60 

11, 580 

1.30 

140 

2.10 

1,725 

2.90 

5,  640 

3.70 

12,  700 

1.40 

230 

2.20 

2,070 

3.00 

6,310 

3.80 

13,900 

1.50 

350 

2.30 

.       2, 460 

3.10 

7,030 

3.  90 

15,  200 

1.60 

500 

2.40 

2,890 

3.20 

7,810 

j       4.00 

1 

16,600 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
5  discharge  measurements  made  during  1904.     It  is  not  well  defined. 
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Edi mated  inonlJil;/  (JtHcharge  of  North  Platte  Rlrer  at  NortJi  Platte,  Xehr.,for  1904. 
[Drainage  area,  28,520  square  miles.] 


Month,  a 


April 

May 

June 

July  

August 

September. 
October  . . . 
November  . 


The  period. 


Discharge  in  second-feet. 


3,360 

11,370 

15, 480 

7,264 

2,070 

910 

1 ,  794 

1 ,  898 


1,030 

3,768 

6,  670 

800 

32 

20 

538 

1,  150 


Mean. 

1,938 

5,644 

10, 260 

3,681 

399 

159 

1,1()7 

1,517 


Total  in 
acre-feef. 


115, 300 

347,  000 

610, 500 

226,  300 

24, 530 

9,461 

71,760 

90,  270 


:  1,495,000 


Rtin-off. 


Second-feet 

per  square 

mile. 


0.068 
.198 
.360 
.  129 
.014 
.  0056 
.041 
.053 


Depth  in 
inches. 


0.076 
.228 
-.402 
.149 
.016 
.  0062 
.047 
.059 


"lee  conditions  January,  February,  March,  and  December. 

Note. — Insufficient  measurements  were  made  during  1904  to  make  the  above  monthly  estimate 
other  than  a  rough  approximation. 


This  station  was  established  April  '2,  1902,  by  II.  O.  Smith.  It  is 
located  in  sec.  20,  T.  9  N.,  R.  21  W.,  at  the  hiohwa}'  bridge  3  miles 
south  of  Lexington,  Nebr.,  shown  on  the  Lexington  quadrangle. 

Discharge  measurements  are  made  from  the  upstream  side  of  the 
highway  bridge,  which  consists  of  187  20-foot  spans  supported  by  pile 
bents.  A  second  smaller  channel,  about  one-fourth  mile  south,  is 
measured  from  a  similar  pile  bridge  having  a  total  span  of  60  feet. 
The  upstream  hand  rail  at  the  main  l)ridge  is  marked  at  20-foot  inter- 
vals. The  initial  })oint  for  soundings  is  the  zero  mark  on  the  hand 
rail  at  the  north  or  left  bank  of  the  stream.  The  channel  is  straight 
1  mile  above  and  below  the  station.  The  section  is  l)road  and  shallow 
with  a  rapid  velocity  and  sliifting,  sandy  l)ed.  Both  banks  are  low 
but  not  liable  to  overflow.  The  river  usually  goes  dry  in  August. 
At  low  stages  the  river  Hows  in  as  man\'  as  10  channels  of  varying 
widths  and  depths,  and  it  is  impracticable  to  measure  the  discharge  at 
such  stages  with  a  fair  degree  of  accuracy.  It  has  been  done,  however, 
by  i)reparing  th(*  channel  l)eforehand — that  is,  by  throwing  up  small 
dikes  of  sand  where  necessar}^  to  throw  the  small  winding  channels 
into  ones  of  sufficient  size  to  enable  velocities  to  be  measured  with  a 
current  meter. 

During  1902  and  1908  a  single  boxed-wire  gage,  located  near  the 
left  bank,  was  employed  for  the  observation  of  gage  heights.     It  was 
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noticed,  liovvevcr,  that  on  account  of  tho  extreme  width — 3,720  feet — 
and  .shallowness  of  the  stream  the  effect  of  wind  velocities  on  the  gage 
heights  was  very  considerable.  In  order  to  eliminate  this  effect  as 
much  as  possiljle  two  gages  of  the  regulation  chain  and  weight  type 
were  installed  in  the  spring  of  1904,  one  at  the  north  end  downistream 
side  and  the  other  at  the  south  end  upstream  side  of  bridge  with  their 
zeros  at  the  same  eh^vation,  and  Mr.  K.  J.  I)ur3^ee,  a  mail  carrier,  was 
employed  to  read  both  gages  in  crossing,  no  observations  being  taken 
on  Sundays  or  holidays.  The  gage  heights  employed  in  the  prepara- 
tion, of  daily  discharge  tables  therefore  are  the  mean  of  the  lieights 
observed  at  eacli  gage. 

Bench  mark  No.  2  is  the  top  of  the  east  end  of  the  first  cap  at  the 
north  end  of  the  bridge.  Its  elevation  is  7.66  above  gage  datum. 
Bench  marks  Nos.  3  and  4:  are  the  tops  of  the  upstream  ends  of  the 
caps  of  the  third  bent  from  the  north  and  south  ends  of  the  bridge, 
respectivelv,  each  marked  with  a  cross.  Their  elevations  are  respec- 
tively 9.22  and  9.03  feet  above  gage  datum. 

The  observations  at  this  station  during  1901:  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 

Discharge  measurements  of  Platte  River  near  Lexington,  Nehr.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

March  27      

J.  C.  Stevens 

Feet. 

Sq.feet. 
1,708 
2,504 
4,  656 
6,760 
1,046 
83 

Ft.  per  sec. 
1.80 
1.89 
2.28 
2.83 
1.61 
1.50 

Feet. 
3.34 
3.54 
4.10 
4.48 
3.32 
2.99 

Sec-feet. 
3,070 
4,731 

May  14... 

May  27 

do 

(1(, 

3,  793 
3,810 

10,610 

June  14 

July  27 

do 

do 

19, 100 
1,690 

September  1  . . . 

do 

125 
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Mean  daily  gage  height,  in  feet,  of  Platte  River  near  Lexington,  Nehr.,  for  1904. 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.14 

3.14 
3.20 
3.58 
3.70 
3.60 
3.56 

4.00 
4.12 
4.15 
4.20 



4.11 
4.05 
4.00 
4.02 
4.28 
4.32 

■"4.'50' 
4.42 
4.42 
4.35 

4.48 
4.25 

4.24 
4.20 

4.22 
4.10 
4.16 
4.18 

4.10 
4.00 
3.98 
3.92 

3.85 
3.78 

3.88 

3.78 

3.88. 

3.85 

3.72 

3.60 
3. 65 
3.60 
3.  55 
3.55 
3.50 

3.40 
3.35 
3.40 
3.40 
3.38 
3.42 

3.32 
3.32 
3.32 
3.32 
3.28 
3.20 

3.19 
3.18 
3.25 
3.20 
3.29 
3.18 

3.00 
3.05 
3.02 

3.05 
3.02 
3.02 
2.98 
2.92 
2.90 

2.92 
3.18 
3.00 
2.82 
2.80 
2. 75 

2.70 

(«) 
(«) 
(«) 
(«) 
2. 85 

2.80 
2.75 
-   3.15 
3.10 
3.15 

3.22 

3.32 
3.28 
3.10 
3.18 
3.22 
3.10 

3.12 
3.12 
3.15 
3.18 
3.20 
3.20 



3.12 
3.30 
3.40 
3.35 
3.38 
3.35 

3.35 
3.28 
3.28 
3.35 
3.30 
3.28 


3.32 

3  35 

3.28 

S  36 

3 

3  34 

4 

3.22 
3.20 
3.29 
3.32 

3  32 

5 

3  38 

6 

7 

3  30 

8 

3.32 
3. 22 
3.20 
3.15 
3.08 
3.00 

2.92 

2.90 

2.82 

3.22 

3.10 

2.92 

2.88 

2.68 

2.58 

(«) 

(") 

(«) 

(") 

(«) 

3. 25 

3.12 

3.10 

3.30 

9 

3.05 

3.45 
3.65 
3.70 
3.68 
3. 52 
3.55 

3.  .50 
3. 55 
3.55 
3.52 
3.45 

3.38 
3.50 
3.40 
3.55 
4.10 
3.88 

3.84 
3.92 

3.35 

10            

3.48 

11 

3.25 

3.25 

12 

3.10 
3.10 
2.98 
3.19 
3.10 

3.28 

13 

14 

3.38 

15 

3  40 

16 

3.35 

17 

3  32 

18 

3.06 
3.02 
3.08 
3.06 
3.14 
3.15 

3.35 

19 

3.40 

20 

21 

3.35 

22 

3.35 

23 

3.35 

'24 



2.98 

2.98 
3.08 
3.20 
3.12 
3.12 

3.42 

26 

3.42 

27 

28 

3.32 
3.22 
3.15 
3.18 

3. 45 

29 

3.38 

30 

3.38 

31 

«No  water  flowing. 
Rating  table  for  Platte  River  near  Lexingtoyi,  Nebr.,  from  May  1  to  December  31,  1904- 


height. 

Di.seharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fed. 
3.00 
3.10 
3.20 
3.30 

Second -feet. 

200 

750 

1,350 

2,000 

Feet. 
3.40 
3.50 
3.60 
3.70 

Second -feet. 
2,700 
3,500 
4,400 
5,400 

Feet. 
3.80 
3.90 
4.00 
4.10 

Second-feet. 

6,  500 

7,700 

9, 100 

10, 700 

Feet. 
4.20 
4.30 
4.40 
4.50 

Second-feet. 
12,600 
14,  700 
17,000 
19,  500 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
6  discharge  measurements  made  during  1904.     It  is  not  well  defined.     The  discharge 
below  gage  height  3  feet  is  approximate. 
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Estuimlcd  uiovlhhj  (/isclKinjc  of  J'/<ilfe  JUicr  near  Le.viiujloii,  Xchr.,  for  1904. 
[Drainage  area,  53,300  .square  miles.] 


Month.rt 


April  '> 

May 

June 

July 

Aiigiist 

SepteiiiV)er . 
October  . . . 
November  <■ 


The  period 


Discharge  in  second-feet. 


Maxinnim. 


2,000 
10,700 
19,  500 
7,700 
2,000 
1,350 
2,700 
3,100 


Minimum. 


1,000 

1,025 

7,700 

1,350 

0 

0 

750 

1,600 


Mean. 


1,218 

4,295 

12,  570 

4,071 

760 

266 

1,662 

2,392 


Total  in 
acre-feet. 


72,  480 
264,  100 
748,  000 
250, 300 
46,  730 
15,  830 
102, 200 
142,300 


1,642,000 


Second-feet 

per  .square 

mile. 


0.  023 
.081 
.236 
.076 
.014 
.  0050 
.  031 
.045 


Depth  in 
inche.s. 


0.  02() 
.  093 
.263 
.088 
.016 
.0056 
.036 
.050 


('Owing  to  the  shifting  condition  of  the  stream  hcd  and  insulhcient  nieasnrcnicnt  during  1904  the 
above  estimates  can  only  be  considered  a  very  roii.i^h  approximation. 
''Daily  discharge  during  April  obtained  by  indirect  method. 
(•November  10,  riverfrozen;  discharge  estimated.    Discharges  for  Sundays  and  holidays  interpolated. 


PLATTE  KIVER  NEAR  COLUMBUS,  NEBR. 

This  station  was  established  June  4,  1895,  by  O.  V.  I^.  Stout,  at  the 
Meridian  Bridge,  2  miles  south  of  Columbus,  Nebr.  The  gage  is 
of  the  regulation  chain  and  weight  type,  whose  boxed  scale  is  fastened 
to  the  downstream  hand  rail  of  the  north  bridge  approach.  The 
distance  from  the  end  of  the  weight  to  the  index  is  16.21  feet.  The 
river  at  this  point  Hows  in  three  channels,  known  as  the  main,  middle, 
and  south  channels,  having  widths  of  1,940  feet,  320  feet,  and  75  feet, 
respectively.  Each  channel  is  spanned  b}^  a  pile  bridge,  from  the 
upstream  side  of  which  discharge  measurements  are  made.  The  main 
channel  is  crossed  by  the  Meridian  Bridge,  which  consists  of  sixty- 
live  30-foot  spans.  The  middle  channel  bridge  consists  of  sixteen 
20-foot  spans,  and  is  located  1^  miles  south  of  the  Meridian  Bridge. 
The  south  channel  is  spanned  by  a  pile  bridge  about  80  feet  long, 
located  one-eighth  mile  south  of  the  middle  channel  bridge.  Dis- 
charge measurements  are  made  from  the  upstream  side  of  all  three 
bridges,  whose  hand  rails  are  marked  at  intervals  of  10  or  20  feet. 
The  initial  point  for  soundings  is  the  zero  mark  on  the  upstream  hand 
rail  at  the  north  end  of  the  luain  channel  bridge,  and  at  the  south  ends 
of  the  middle  and  south  channel  bridges.  Above  the  bridges  the 
channels  are  straight  for  5,000  feet  in  the  main  channel,  200  feet  in 
the  middle  channel,  and  loo  feet  in  the  south  channel.  Below  the 
bridges  the  channels  are  straight  for  3,000  feet  in  the  main  channel,  300 
feet  in  the  middle  channel,  and  5O0  feet  in  the  south  channel.     The 
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sections  are  })ro{id  imd  sliallow,  with  lapid  velocity  and  shit'tino-,  sand}^ 
})ed  At  low  .staoes  the  ri\er  Hows  in  many  shallow  channels,  so  that 
the  nieasiirement  of  the  discharge  is  niainl}^  a  matter  of  estimation. 
The  bed  is  so  changeaV)lethat  the  daily  discharges  are  not  proportional 
to  tlie  corresponding  gaoc  heights.  The  method  of  applying  cor- 
rections to  observed  gaged  heights  \n  the  preparation  of  daily  discharge 
tables,  as  outlined  in  Nineteenth  Annual  Report  of  the  U.  S.  Geo- 
logical Survey,  Part  IV,  p.  323  et  seq.,  has  been  resorted  to.  The 
river  is  usually  dry  from  Aug'ust  15  to  October  15.  Bench  mark  No.  1 
is  a  standard  iron  post  of  the  Geological  Surve}^,  located  60  feet  north 
of  the  north  end  of  the  north  bridge  truss,  and  10  feet  west  of  a 
Cottonwood  tree  6  feet  in  diameter.  Its  elevation  is  7.06  feet  above 
the  zero  of  the  g'ag-e.  Bench  mark  No.  2  is  the  heads  of  three  spikes 
driven  into  the  top  of  the  second  piling  fi-om  the  downstream  end  of 
the  second  bent  from  the  north  end  of  ))ridge,  counting  approach 
])ent  one.     Its  elevation  is  I). 62  feet  above  the  zero  of  the  gage. 

The  o))servations  at  this  station  during  ItlOl  have  been  made  under 
the  direction  of  fJ.  C  Stevens,  resident  h3Hlrographer. 

Discharge  measurements  of  Platte  Jiirer  near  (hiumhus,  Nel>r.,  in  1U04- 


Date. 

Hydrograplicr. 

Area  of 
section. 

Mean 
velocity.' 

Gage 
height. 

Dis- 
charge. 

May  8 

J    C    Stevens 

Sq.feet. 
2,571 
5,  060 
4,107 
1,435 
40 

Ft.  per  sec. 
2.  23 
3.00 
2.92 
1.77 
1.50 

Feet. 
3.  85 
4.52 
4.13 
2.96 
1.91 

Sec-feet. 
5  747 

June  19 

do 

15  190 

June  25. i_ 

do 

12,  020 

Julv  28         .    .     - 

.   do 

2,  549 

September  2 

().  H.  Tiinniernum  . . . 

60 

52 
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3fenn  daihi  </(i<jf'  Jwujlil,  in  feet,  of  Phittr  River  near  Colvrnhns,  Nehr.,  for  1904. 


Day. 


Mar. 


1                                       

3 

4 

fS 

6                    ...             

8                                       

9 

10 

11.             

12 

13                                      

3.20 

14 

3.10 

15 

3.10 

16.   . 

3.00 

17 

3.00 

18 

3.00 

19 ,^.... 

3.00 

20 

3.  25 

21                     

3.30 

2'? 

3.30 

23 

3.30 

24 

3.20 

2o 

3.10 

26 

3  00 

27 

3.10 

28 

3.10 

29 

3.10 

30                   .... 

3.10 

31 

3.10 

\pr. 

May. 

3.20 

2.60 

3.20 

2.60 

3.15 

2.60 

3.20 

2.65 

3.20 

2. 65 

3.10 

3.00 

3.10 

3.30 

3.80 

3.20 

3.75 

3.05 

3.75 

3.05 

3.80 

3.00 

.      3. 85 

2.90 

3.85 

2.90 

3.90 

2.80 

3. 60 

2.80 

3.70 

2.75 

3.60 

2.  75 

3.66 

2.70 

3.65 

2.70 

3.  65 

2.  65 

3.60 

2.  60 

3.50 

2.60 

3.38 

2.60 

3.35 

3.00 

3. 25 

3.30 

3.45 

3.40 

3.20 

3.60 

2.90 

3.70 

2.75 

4.20 

4.10 

4.15 
4.20 
4.65 
4.75 
4.85 
4.65 
4. 55 
4.45 
4.35 
4.10 
4.18 
4.36 
4.90 
5.00 
4.60 
4.92 
4.80 
4.50 
4.  52 
4.25 
4.20 
4.20 
4.10 
4.10 
4.20 
4. 55 
4.50 
4.25 
4.12 
4.00 


July. 


3.91 
3.81 
3.76 
3.  75 
3.75 
3.80 
3.95 
4.02 
4.00 
3.85 
4. 20 
3.97 
3.80 
3.50 
3.42 
3.35 
3.70 
3.31 
3.20 
3.26 
3.27 
3. 25 
3.17 
3.20 
3.15 
3.10 
3.03 
2.  95 
3.00 
2.91 
2.73 


Aug. 


Sept. 


2.  53 

2.  35 

2.40 

2. 42 

2.  32 

2.29  I 

2.  26 

2. 21 

2.40 

2.  85 

2.  85 

2.70 

2.52 

2.40 

2.  25 

2.15 

1.95 

2.12 

2. 15 

2.17 

2.08 

1.92 

1.65 

1.55 

1.45 

1.35 

1.30 

1.  35 

1.40 

1.45 

2.00 


Oct. 


1.87 
1.80 
1.65  j 
1.65  I 
1.70 
1.80  ! 
1.70  i 
1.65  I 
1.53  i 
1.46  i 
1.30 
1.12  ' 
1.55  i 
1.55  ! 
1.35  I 
1.35  I 
1.35 
1.30 
1.30  j 
1.25  I 
1.50  ! 
1.55  1 
1.40 
1.40 
1.40 
1.45 
1.45 
1.50 
1.60 
1.75 


Nov. 


2.05 

2.00 

1.80  I 

1.80  I 

1.25  j 

1.20  I 

1.30 

2.00 

2. 25 

2.45 

2.25 

2.15 

2. 20 

2.30 

2.40 

2. 35 

2.35 

2.40 

2.45 

2.83 

3.10 

3.10 

3.25 

2.95 

2.90 

2.70 

2.60 

2.40 

2.35 

2.30 

2.35 


2.40 
2.35 
2.30 
2.35 
2.35 
2.35 
2.40 
2.40 
2.30 
2.20 
2.10 
2.00 
2.20 
2.30 
2.30 
2.40 
2.55 
2.55 
2.45 
2.42 
2.40 
2.40 
2.40 
2.35 
2.40 
2.40 


Rating  table  for  Platte  River  near  Columbus,  Nebr.,  from  June  15  to  October  27,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feel. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

L70 

0 

2.60 

1,080 

3.50 

6,970 

4.  30 

13,  290 

1.80 

20 

2.70 

1,400 

3.60 

7,760 

4.40 

14, 080 

1.90 

50 

2.80 

1,800 

3.70 

•  8,550 

4.50 

14,870 

2.00 

110 

2.90 

2,  350 

3.80 

9,340 

4.60 

15,  660 

2.10 

200 

3.00 

3,  050 

3.90 

10, 130 

4.70 

16,450 

2.20 

320 

3.10 

3,  810 

4.00 

10,  920 

4.80 

17,240 

2.30 

460 

3.20 

4,600 

4.10 

11,710 

4.90 

18,  030 

2.40 

630 

3.30 

5,  390 

4.20 

12,  500 

5.00 

18,  820 

2.50 

830 

3.40 

6, 180 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  npon 
4  discharge  measurements  made  during  1904.  It  is  only  a  rough  approximation. 
Above  gage  height  3.1  feet  the  rating  curve  is  a  tangent,  the  difference  being  790  per 
tenth. 
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J^sti mated  iiioiithh/  dhcharge  of  Platte  River  near  C'uJumhus,  Nehr.,  for  1904-^ 
[Drainage  area,  56,870  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre- feet. 

Run-off. 

Month. 

Maximum. 

Mininium. 

Mean. 

Second-feet 

per  .square 

mile. 

Depth  in 
inches. 

May  8-31 

June 

July 

8,550 
18, 190 
12, 500 

2,075 
41 

4,995 

1,000 

1,250 
7,760 
1,520 

0 
•0 

0 
1,000 

4,128 

12,  880 

6,888 

451 

3.  03 

1,037 

1,000 

196,  500 

76.6, 400 

423,  500 

27,  730 

180 

63,  760 

51,570 

0.073 
.226 
.121 

.0079 

0.065 
.252 
.  140 

August 

September 

October 

November  1-26.. 

.  0091 

.018           .021 
.018           .017 

The  period . 

1,530,000 

1 

"Estimates  May  8  to  June  14  and  Oct.  28  to  Nov.  26  obtained  by  indirect  method  outlined  in  the 
Nineteenth  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  4,  1899,  page  323  et  seq. 

BIG    GRIZZLY    CREEK    AT   HEBRON,  COLO. 

This  station  was  established  May  13,  11)04,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  at  Hebron,  Colo.,  about  2  miles 
above  the  junction  of  Big  and  Little  Grizzly  creeks  and  10  miles  from 
Walden,  Colo.  A  plain,  vertical,  stati"  gage,  graduated  to  feet  and 
tenths  from  2  feet  to  9.5  feet,  is  spiked  to  the  left  downstream  corner 
of  the  middle  crib  pier.  The  2-foot  mark  rests  upon  the  bed  of  the 
stream.  The  gage  is  read  twice  each  day  l)}^  James  R.  Peterson.  Dis- 
charge measurements  are  made  at  low"  and  ordinary  stages  by  wading 
near  the  gage.  During  very  high  water  measurements  are  made  from 
the  downstream  side  of  the  2-span  bridge  to  which  the  gage  is  attached. 
The  bridge  is  marked  every  2  feet  and  tigures  cut  every  4  feet  in  the 
top  of  the  downstream  hand  rail.  The  initial  point  for  soundings  is 
the  face  of  the  left  abutment  at  the  zero  marked  on  the  hand  rail. 
The  channel  is  straight  for  about  50  feet  above  and  below  the  station 
and  the  current  is  at  right  angles  to  the  gaging  section.  The  current 
is  uniform  and  medium  at  all  stages.  Both  banks  are  about  3  feet 
high,  clean,  and  not  subject  to  overflow.  The  bed  of  the  stream  is 
composed  of  gravel,  with  cobblestones  and  mud  on  the  left  side  of 
the  stream.  It  is  fairly  uniform  and  permanent.  Bench  mai'k  No.  1 
is  a  30- penny  nail  driven  vertically  into  the  top  of  the  downstreaiu 
end  of  the  top  timber  of  the  left  abutment  of  the  bridge.  Its  eleva- 
tion is  9.76  feet  above  gage  datum.  Bench  mark  No.  2  is  a  regulation 
iron  bench-mark  post,  4  feet  east  of  the  fence  on  the  west  side  of  the 
road,  60  feet  south  of  the  river  bank.  Its  elevation  is  8.817  feet  above 
the  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


54  STREAM    MEASUREMENT^^    TN    1904,    PART    VITI.  [no.  131. 

J)isrJKir(/('  virdsvreiiicnfs  of  H'kj  (irizzli/  Crctk  at  llchnm,  Colo.,  in  1904. 


Date. 


May  13^'. 
May  26 . . 
June  2. . . 
June  13. . 
June  27. . 
July  12.. 
August  8 . 


Hydrographer. 


A.  Lamb. 

.do 

.(k) 

.do 


do 
do 
.do 


Width. 


35 
47 
45 
37 
32 
18 
14 


Area  of 
section. 


Sq.feef. 
58 
101 
75 
66 
33 
10 
5 


Mean 
velocity. 


Ft.  per  sec. 
2.28 
2.95 
2.51 
2.  33 
1.73 
1.40 
.60 


Gage 
height. 


Feet. 
4.76 
5.64 
5.15 
4.96 
4.25 
3.66 
3.40 


Dis- 
charge. 


Sec.-fet 


132 

298 

188 

154 

57 

14 

3 


«  Wading  '^0  feet  below  station. 
}reaii  (hiilfi  (j<i<i('  lici</]it,  infect,  of  l>i<j  (jrizzly  Creek  at  Ilehrou,  (olo.,  for  J904. 


Day. 


May. 


1 

• 

9 

3 



4 

5 

7 

S 

9 



10       

11 

12 

13 

4.88 

4.82 

l.^i 

4  85 

16..... 

4.  85 

18 

4  80 

19 

4.  90 

20 

4.  98 

21... 

5.  30 

22 

5.  35 

23 

5  35 

24 

5  58 

25 

26.  .  . 

5  68 

27 . .  . 

5  72 

28 

5  5'' 

29 

5  45 

30 

5.  35 

31 

5.35 

5  30 
5.12 
5.35 
5.95 
5. 32 
5.30 
4.75 
4.82 
5.32 
5.20 
5. 12 
5.10 
5.25 
5.  25 
5.22 
5.00 
4.95 
4.  SO 
4.  95 
4.95 
4.68 
4.75 
4.  58 
4.  50 
4.  45 
4.38 
4.20 
4.10 
4.00 
3.90 


July. 


3.92 

3.88 
3.70- 
3.  75 
3.75 
3.75 
3.70 
3.78 
3.  75 
3.70 
3.  75 
3.62 
3.58 
3.58 
3.62 
3.58 
3.48 
3.52 
3.50 
3.50 
3.  50 
3.50 
3. 50 
3. 50 
3.50 
3.48 
3.  50 
3. 50 
3.  48 
3.  45 
3.45 


Aug. 


3.40 
3.42 
3.45 
3.40 
3.40 
3.42 
3.42 
3.42 
3.40 
3.40 
3.55 
3.95 
3.90 
3.90 
3.90 
4.00 
3.95 
3. 95 
3.90 
3.75 
3.70 
3.60 
3.60 
3.60 
3.  60 
3.60 
3.60 
3.60 
3.60 
3.65 
3.62 


Sept. 


3.65 
3.65 
3.65 
3.60 
3.60 
3.60 
3.65 
3.65 
3.60 
3.60 
3.50 
3.50 
3.50 
3.50 
3.40 
3.40 
3.40 
3.40 
3.45 
3.45 
3.50 
3.50 
3.55 
3.55 
3.  55 
3.55 
3.  55 
3.  55 
3.60 
3.65 


Oct. 


3.70 
3.65 
3.  55 
3.55 
3.55 
3.55 
3.60 
3.55 
3.52 
3.55 
3. 55 
3.60 
3.65 
3.70 
3.75 
3.70 
3.70 
3.75 
3.  75 
3.70 
3.70 
3.70 
3.75 
3.75 
3.70 
3.70 
3.70 
3.75 
3.60 
3.60 
3.60 
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RuUiKj  Uihlc  for  Big  (rrizzhj  Creel:  at  Ilehron,  Colo.,frovi  May  18  to  December  31,  1904. 


Gage 
height. 

Feet. 

Diseluirge. 

- 
Gage 
height. 

Feet. 

Discharge. 

Gage 
heiglit. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feef. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

,.4U 

3 

4.10 

43 

4.80 

127 

5.  50 

264 

3.  50 

t 

.  4.  20 

52 

4.90 

143 

5.60 

288 

3.  60 

n 

4.  30 

62 

5.  00 

160 

5.70 

313 

3.  70 

16 

4.40 

73 

5.10 

178 

5.80 

339 

3.80 

22 

4.50 

85 

5.  20 

198 

5.  90 

366 

3.90 

28 

4.60 

98 

5.  30 

219 

6.00 

394 

4.00 

35 

4.70 

.  112 

5.40 

241 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
7  discharge  measurements  made  during  1904.  It  is  well  defin(Ml  to  gage  height  5.6 
I'l'ct.     The  table  has  been  extended  above  this  limit. 

EstI mated  iitoiilJih/  <li.^cliar(/e  of  liUj  (Jrizzly  ('reek  at  Ifeltron,  Colo.,  for  1904. 


Month. 

Discharge  in  second- feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet.  . 

May  13-31 

June    

318 
380 
29 
35 
13 
19 

115 
28 
5 
3 
3 
8 

207 

152 
12.0 
14.1 

8.73 
13.7 

7,801 
9,  045 

Julv   - 

738 

867 

September .• 

519 

October 

842 

The  jieriod 

19, 820 

IJTTI.E    GRIZZLY    CIJEEK    NEAK    HET5RON,  COEO. 

This  station  was  esta])lished  June  3, 1904,  l)y  William  A.  Lam)).  It 
is  located  at  the  wagon  bridge  on  James  HilTs  ranch,  one-half  mile 
south w^est  of  Hebron,  Colo.,  and  one-fourth  mile  west  of  the  road 
from  Hel)ron  to  Spicer.  A  plain  staff  gage  is  nailed  vertically  to  the 
northwest  corner  of  the  center  pier  of  the  l)ridge.  It  is  read  twice 
each  day  by  John  Peterson.  At  low  water  measurements  are  madcb}^' 
wading  HOG  feet  above  the  gage.  At  high  water  measurements  are 
made  from  the  downstream  side  of  the  2-span  l)rldge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  east  edge  of 
the  pier  at  the  left  ))ank.  Points  for  sounding  are  marked  every  2 
feet  by  lO-penn}^  nails  driven  into  the  guard  rail  on  the  downstream 
side  of  the  bridge.  The  vhannel  is  straight  for  about  150  feet  above 
and   below  the  station,   and   the  current  has  a  medium  and  imiforni 
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velocity.  Both  banks  are  low,  and  liable  to  overflow.  The  right 
bank  is  partly  covered  by  willows.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  is  firm.  There  is  but  one  channel  at  all  stages, 
broken  by  the  middle  pier  of  the  bridge.  Bench  mark  No.  1  is  a  nail 
driven  into  the  north  end  of  the  second  log  in  the  left  abutment.  Its 
elevation  is  5,90  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2 
is  a  nail  driven  into  the  north  end  of  a  log  in  the  right  abutment.  Its 
elevation  is  6.373  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3 
is  the  top  of  a  regulation  iron  bench-mark  post,  80  feet  east  of  the 
gage  rod  and  20  feet  north  of  the  road.  Its  elevation  is  0.786  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

DlscJiarqe  ineasurenienis  of  L'dtte  (rvizzly  ('reek  near  Hehron,  Colo.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

June  3 

W.  A.  Lamb 

Feet. 
47 
47 
46 
28 
10 
15 

Sq.  feet. 

117 

159 

98 

17 

11 

6 

Ft.  per  sec. 

2.  53 

3.  45 
1.91 

•  2.18 
1'.09 
1.33 

Feet. 
4.85 
5.60 
4.22 
3.05 
2.80 
2.73 

Sec.  feet. 
296 

June  13 

.  do 

548 

June  27 

do 

187 

July  12     

do 

37 

August  8 

.....do  

12 

September  12  « 

do 

8 

"Wading  300  feet  above  station. 
Mean  daily  gage  height,  in  feet,  of  Little  (rrizzly  Creek  near  Hebron,  Colo.,  for  1904. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

4.00 
3.85 
3.78 
3. 85 
3.72 
3.G2 
3.50 
3.40 
3.30 
3.20 
3.25 
3.05 
3.00 
3.00 
3.00 
3.  CO 

2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.  85 
2.90 
2.90 
2.90 
2. 85 
2.  95 

2.90 
2.90 
2.80 
2.80 
2.82 
2.85 
2.85 
2.85 
2.80 
2.80 
2.80 
2.  75 
2.  75 
2.70 
2.70 
2.70 

2.80 
2.85 
2.80 
2.80 
2.85 
2.85 
2.80 
2.80 
2.80 
2.80 
2.78 
2.  75 
2.80 
2.80 
2.80 
2.85 

17 

18 

4.95 
4.  65 
4.72 
4.68 
4.78 
4.80 
4.48 
4.62 
4.30 
4.22 
4.20 
4.10 
3.95 
4.02 

2.92 
2. 95 
2.90 
2.90 
2.80 
2.90 
2.90 
2.90 
2.90 
2.85 
2.90 
2.90 
2.90 
2.95 
2.95 

3.00 
3.00 

2.85 
2.90 
2.90 
2.85 
2.85 
2.90 
2.90 
2.90 
2.85 
2.85 
2.85 
2.82 
2.92 

2.70 
2.70 
2.70 
2.70 
2.70 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.80 
2.80 

.2.80 

2                           .    . 



2.80 

3 

4.82 
4.52 
4.05 
3.92 
4.25 
4.45 
4.88 
4.78 
4.90 
5.  35 
5.  40 
5.  45 
5. 15 
5. 15 

19 

2.80 

4 

20 

2.88 

5 

21 

2.  85 

6 

22 

2.90 

7 

23 

2.92 

8 

24 

2.95 

9 

25 

2.90 

10 

26 

2.85 

11 

27 

2.80 

12 

28 

2.85 

13 

14 

29 

30 

2.80 
2.80 

15 

31 

2.82 

16 
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Rating  table  for  Little  Grizzly  Creek  near  Hebron,  Colo.,  from  June  3  to  December  SI,  1904- 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.70 

7 

3.30 

61 

4.10 

162 

4.90 

322 

2.75 

9 

3.40 

71 

4.20 

180 

5.00 

347 

2.80 

12 

3.50 

82 

4.30 

198 

5.10 

375 

2.85 

16 

3.60 

94 

4.40 

216 

5.20 

405 

2.90 

21 

3.70 

106 

4.50 

235 

5.30 

438 

2.95 

26 

3.  80 

119 

4.60 

255 

5.40 

472 

3.00 

31 

3.90 

133 

4.70 

276 

5.50 

509 

3.10 

41 

4.00 

147 

4.80 

298 

5.60 

548 

3.20 

51 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
H  discharge  measurements  made  during  1904.     It  is  fairly  well  define<l. 

Esi'nnuted  montJdy  discharge  of  Little  Grizzly  Creek  7iear  Hebron,  Colo.,  for  1904. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

June  3-30 

490 

147 

31 

21 

26 

136 
12 
12 

7 
9 

27.2 
49.0 
18.0 
10.8 
14.5 

15,110 

July 

3,013 

A  ugust 

1,107 

September... 

643 

October 

892 

The  perio<l     .     

20, 760 



ROARING    FOR^v    RIVER    NEAR    HEBRON,  COLO. 

This  station  was  established  May  14,  1904:,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge,  about  2  miles  above  J.  E.  Mallon's 
ranch  house  and  4  miles  northwest  of  Hebron,  Colo.,  and  is  one-half 
mile  above  the  mouth  of  the  river.  A  standard  chain  gage  was  placed 
June  14,  1904,  by  William  A.  Lamb.  It  is  located  on  the  east  side  of 
the  l)ridge,  18  feet  from  the  south  face  of  the  north  abutment.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  7.70 
feet.  The  gage  is  read  three  times  each  week  by  Walter  Johnson. 
Discharge  measurements  are  made  at  low  stages  by  wading  near  the 
gage.  At  higher  stages  they  are  made  from  the  single-span  bridge  to 
which  the  gage  is  attached,  sounding  points  being  marked  on  the 
downstream  side  with  figures  cut  in  the  floor.  The  initial  point  for 
soundings  is  the  south  face  of  the  north  abutment,  marked  with  a 
spike  driven  into  the  bridge  floor.     The  channel  is  straight  for  about 
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100  feet  above  and  50  feet  ])el()w  the  station,  and  the  ciirnMit  is  uniform 
and  moderately  swift.  l>otli  l)ank.s  are  about  5  feet  high  above  and  3 
feet  high  below  the  bridge,  lined  with  willows,  and  not  lial)le  to  over- 
flow except  at  extrenndy  high  stages.  The  bed  of  the  stream  is  com- 
posed of  coarse  gravel  and  cobblestones,  uniform  and  stable.  There  is 
but  one  channid  at  all  stages.  Bench  mark  No.  1  is  the  top  of  a  spike 
driven  horizontally  into  the  east  end  of  the  second  timl)er  from  the 
top  of  the  north  abutment.  The  head  of  a  nail  driven  vertically  into 
the  north  end  of  the  gage  rod  is  2.55  feet  above  this  bench  mark. 
The  elevation  of  the  bench  mark  is  2.86  feet  above  gage  datum. 
Bench  mark  No.  2,  established  October  2,  1904,  is  the  top  of  a  cast- 
iron  rod,  16  inches  long  ])v  1  inch  nt  the  lower  end,  tapering  to  a  point 
at  the  upper  end.  It  is  set  on  a  bowlder  sunken  in  the  ground  ))v  the 
side  of  the  lane  fence,  50  feet  northeast  of  the  north  pier  of  the  bridge. 
Its  elevation  is  7.14  feet  a])ove  the  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hindeidider,  district  hydrographer. 

Disrliargi'  inea^nrements  of  Roaring  Fork  Elver  near  Hebron,  Colo.,  in  1904. 


Date. 


1904. 

May  14 

May  27 

June  4 

July  13 

August  9 

September  1.3^' . 


Hydrographer. 


W.  A.  Lamb. 

do 

....do  


...do  

...do  


Width. 

Area  of 
section. 

Mean 
velocity. 

(xage. 
height. 

Feet. 

Sq.feet. 

Ft.j)ersec. 

Feet. 

36 

31 

2.65 

42 

90 

3.  64 

3.49 

41 

65 

3.42 

3.  04 

34 

37 

2.  95 

2.00 

25 

23 

1 .  69 

1.60 

:« 

15 

1.00 

1.32 

Dis- 
charge. 


Sec-feet. 

82 

328 

222 

109 

39 

15 


n  Measured  at  different  section. 
Mean  daily  gage  height,  in  feet,  of  Roaring  Fork  River  near  Hebron,  Colo.,  for  1904. 
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Bating  table  for  Roarhuj  Fork  River  near  Hebron,  (Mo.,  from  Mdiif  14  to  December  31, 1904. 


Gage 
height. 

Di.seliarge. 

Second-feet. 

Gage 
height. 

Discharge. 

Gage 
lieiglit. 

,I)is(tharge. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

2 

1.30 

13 

1.60 

40 

1.90 

72 

1.  05 

3 

1.  35 

17 

1.65 

45 

1.95 

78 

1.10 

4 

1.40 

21 

1.70 

50 

2.00 

84 

1.15 

5 

1.45 

25 

1.75 

55 

2.10 

96 

1.20 

7 

1.50 

30 

1.80 

60 

1.25 

10 

1.  55 

35 

1.85 

66 

The  above  table  is  applicable  only  for  open-channel  conditions".     It  is  based  npon 
6  discharge  nieasnrenients  made  during  1904.     It  is  not.  well  defined. 

Estliiialed  nioitfJih/  discharyc  of  Roar  lug  Fork  River  near  Hettron,  Colo.,  for  1904. 


Month. 


July,  5  days 

August,  13  days  . . . 
September,  14  days 
October,  15  days  . . 


Discharge  in  second-feet. 


Maximum.      Minimum. 


88 
55 
13 
21 


60 
2 
5 

10 


Mean. 


79.0 
21.8 
10.4 
13.6 


Total  in 
acre-feet. 


(I  I,  880 

M,340 

^'619 

^836 


"  Acre-feet  computed  July  20-31. 


^Acre-feet  computed  for  full  month. 


MICHIGAN    CREEK    NEAR   WALDEN,  COLO. 

This  station  was  estal)lislie(l  May  I),  1904:,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  l>ridge,  one-half  mile  east  of  Walden,  Colo. 
A  plain,  vertical,  statf  gaoe  is  attached  to  the  left  downstream  corner 
of  the  middle  pier.  The  gag'e  is  gnidiiated  to  feet  and  tenths  from  4 
to  10  feet,  the  4-foot  mark  resting  on  the  bed  of  the  stream  at  the  foot 
of  the  pier..  It  is  read  twice  each  day  h}"  J.  K.  P.  McCallum.  Dis- 
charge measurements  are  made  at  ordinary  stages  by  wading  a  short 
distance  above  the  two-span  bridge  to  which  the  gage  is  attached.  At 
high  stuges  they  are  made  from  the  downstream  side  of  the  bridge. 
The  initial  point  for  soundings  is  a  30-penny  nail  driven  into  the  floor 
at  the  west  end  of  the  bridge.  The  channel  is  straight  for  al)out 
75  feet  above  and  50  feet  below  the  station.  The  current  is  medium 
at  low  and  swift  at  high  stages.  Both  banks  are  about  three  feet  high, 
bordered  ])y  Hat  meadow^  lands,  and  are  not  lial)le  to  ov^erf^ow^  The 
bed  of  the  stream  is  composed  of  sand  and  gravel,  free  from  vegeta- 
tion, and  is  fairly  permanent.  Bench  mark  No.  1  is  the  top  of  a  nail 
driven  into  the  left  abutment  of  the  bridge  on  the  downstream  side. 
Its  elevation  is  7.910  feet  above  the  gage  datum.  Bench  mark  No.  2 
is  the  top  of  a  20-penn3^  nail  (h  i\'en  into  the  top  of  a  sandstone  bowlder 


60 


STREAM    MEASUREMENTS    IN    1904,    PART    VIII. 


[NO.  131. 


under  the  clifi'  on  the  north  side  of  the  river,  al)out  275  feet  northeast 
of  the  east  end  of  tlie  bridoe.  It  is  marked  "  B.  M.  U.  S.  G.  S.''  Its 
elevation  is  15.835  feet  ab«ve  the  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Michigan  Creek  near  Walden,  Colo.,  in  1904. 


Date. 


May  8" 

May  24 , 

June  1 

July  9 

August  6 

August  22  . . . . 
September  6  « . 
October  28 «  .. 


Hydrographer. 


AV 


A.  Lamb 

.do 

.do 

.do 

.do  ..... 

.do 

.do 

.do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.feet. 

Ft.  per  sec. 

Feet. 

40 

37 

3.32 

4.95 

72 

79 

3.29 

5.41 

40 

90 

3.07 

5.51 

56 

85 

2.33 

5.28 

28 

23 

2.17 

4.70 

29 

28 

2.64 

4.77 

26 

18 

2.00 

4.60 

25 

15 

2.20 

4.60 

Dis- 
charge. 

Sec.-Jeet. 

123 

260 

276 

198 

50 

74 

36 

33 


a  Wading  at  different  section. 
Mean  daily  gage  height,  in  feet,  of  Michigan  Creek  near  Walden,  Colo.,  for  1904. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 : 

5.48 
5. 45 
5.60 
5.  62 
5.45 
5.38 
5.38 
5.  45 
5.58 
5.60 
5.65 
5.  62 
.5.68 
5.78 
5. 88 
5. 90 
5. 85 
.5.80 
.5.70 
5.68 
.5.68 
5.72 
5.68 
5.68 
5.62 
5.50 
5.48 
5.35 
5.35 
6.38 

5. 50 
5.42 
5. 40 
5.35 
5. 32 
5.25 
5.28 
5.28 
5. 28 
5.12 
5.10 
.5.10 
5.05 
5. 05 
5.02 
4.98 
4.75 
4.98 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 
4.82 
4.80 
4.82 
4.90 
4.92 
4.82 

4.80 
4.78 
4.75 
4.70 
4.70 
4.70 
4.70 
4.70 
4.65 
4.65 
4.70 
4.78 
4.72 
4.70 
4.70 
4. 75 
4.85 
4.80 
4.82 
4.78 
4.75 
4.78 
4.70 
4.68 
4.62 
4.60 
4.68 
4.70 
4.70 
4.70 
4.65 

4.70 

4.88 
4.75 
4.70 
4.68 
4.68 
4.60 
4.60 
4.60 
4.60 
4. 55 
4.55 
4. 55 
4.50 
4.50 
4.50 
4.  .50 
4.  .50 
4.  .50 
4.50 
4.50 
4.  .50 
4.60 
4.52 
4.50 
4.52 
4.58 
4.55 
4.55 
4.60 

4.55 

2 

4.50 

3 

4.50 

4 

4  50 

f) 

4  50 

6 

4.  .50 

7 

4.52 

8 

4. 55 

9            

4.88 
•     4. 95 
5.  22 
5. 05 
4.75 
5.00 
5.00 
5. 02 
4.95 
4.90 
■  4.  98 
-.5. 15 
5.  20 
5. 20 
5.30 
5.30 
5.50 
5.60 
5.62 
5.45 
5.  35 
5. 42 
5.40 

4  55 

10 

4.  .55 

11 

4.60 

12 

4.55 

13 .     . 

4.60 

14 

4.. 58 

15 

4  55 

16 

4.  55 

17 

18... 

4.. 55 
4. 55 

19 

4.  .55 

20 

4.60 

21 

4.60 

22 

4.60 

23 

4.60 

24 

4.60 

25 

4.60 

2ti 

4.60 

27 

4.65 

28 

4.60 

29 

4.60 

30 

4.60 

31 

4.60 
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Rating  table  for  Michigan  Creek  near  Walden,  Colo.,  from  May  8  to  December  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fed. 

4.50 

4.  55  * 

4.60 

4.65 

4.70 

Second-feet. 
17 
24 
32 
41 
50  ' 

Fed. 
4.75 
4.80 
4.85 
4.90 
4.95 

Second-feet. 
60 
71 

82- 
94 
106 

Feet. 
5.00 
5.10 
5.  20 
5.  30 
5.40 

Second-feel. 
118 
145 
174 
207 
242 

Feet. 
5.50 
5.60 
5.70 
5.80 
5.90 

Second-feet. 
280 
321 
364 
411 
460 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
8  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  heights 
4.6  feet  and  5.5  feet. 

Estimated  monthly  discJiarge  of  Michigan  Creek  near  Walden,  Colo.,  for  1904- 


Month. 


May  9-31 . 

June 

July 

August 

September 
October  . . . 


The  period 


Discharge  in  sec(nid-feet. 


Maximum. 


329 

460 

280 

82 

89 

41 


Mimimum. 


60 
224 
60 
32 
17 
17 


Mean. 


177 

320 

137 
54.  3 
29.7 
26.8 


Total  in 
acre-feet. 


8,  073 
19, 040 
8,424 
3,  339 
1,767 
1,648 


42,  290 


MICHIGAN    CREEK,  OR    MIDDLE    FORK    RIVER,  NEAR    COWDREY,    COLO. 

This  station  was  established  May  9,  1904,  ])y  M.  C.  Plinderlider. 
It  is  located  lOO  feet  above  the  wagon  bridge,  li  miles  northwest  of 
Cowdrey,  Colo.  The  gage  is  an  inclined  staff,  graduated  vertically  to 
feet  and  tenths,  spiked  Hrnily  to  posts  set  into  the  left  bank.  The 
distance  })etween  the  footmarks  on  the  slope  is  1.0  feet.  The  gage  is 
read  twice  each  day  by  L.  L.  Knoles.  Discharge  measurements  are 
made  at  all  ordinary  stages  })y  wading  near  the  gage.  At  extreme 
high-water  measurements  are  made  from  the  wagon  bridge  100  feet 
below  the  gage  rod.  The  initial  point  for  soundings  is  the  top  of  the 
left  bank  at  the  gage.  The  channel  is  straight  for  about  50  feet  above 
and  100  feet  below  the  station,  and  the  current  is  mediunu  The  right 
bank  is  a  gradually  sloping  gravel  bar  and  overflows  at  high  water  for 
about  80  feet.  The  left  bank  is  about  2.5  feet  high,  sodded,  and  does 
not  overHow.  The  ])edol'  the  stream  is  composed  of  gravel,  free  from 
vegetation,  iniiform,  and  permanent.     Bench  mark  No.  1  is  a30-penny 
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njiil  driv^cn  into  the  top  of  the  south  end  of  the  cap  timber  of  the  first 
pile  bent  at  the  east  end  of  the  bridge.  A  witness  nail  is  driven 
beside  it.  The  elevation  of  the  bench  mark  is  6.i^3  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  the  top  of  an  iron  post  located 
3  feet  south  of  the  fence  on  the  south  side  of  the  road,  75  feet  north 
of  the  gage  rod  and  50  feet  west  of  the  river  bank.  Its  elevation  is 
0.255  feet  a))ove  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measuremcids  of  Michigan  Creek,  or  Middle  Fork  liiver,  near  Coivdrey,  Colo., 

in  1904. 


Date. 


June  7 

June  10 

June  17 

June  29  « 

August  3 

August  22 

September  6« 
Septem  ber  24  <- 


Hydrographer. 


W.  A.  Lamb. 

do 

do 

do 

do 

do 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.feet. 

Ft.  per  sec. 

Feet. 

54 

97 

2.71 

3.30 

53 

157 

2.41 

3.55 

56 

177 

2.58 

4.02 

42 

69 

3.06 

3.05 

36 

33 

2.24 

2.30 

38 

41 

2.22 

2.44 

39 

34 

1.47 

2.20 

28 

17 

1.76 

2.00 

Dis- 
charge. 


Sec-feet. 

264 

379 

456 

211 

74 

91 

50 

30 


a  Wading  at  difYerent  section. 
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]\rc<i7i  (/(li/i/  g<ujc  heif/ht,  ill  feet,  of  Mi<-li'i<i<in  Creek,  ur  Middle  Fork  River,  near  Couxb'ey, 

Colo.,  for  1904. 


Day, 


May. 


June. 


3.32 
3.30 
3.  05 
1.02 
3.80 
3.40 
3.20 
3.30 
3  45 
3.52 
3.48 
3.52 
3.52 
3.62 
3.78 
3.08 
4.05 
3.90 
3.80 
3.70 
3.70 
3.60 
3.60 
3.65 


July. 


3.20 
3.28 
3.20 
3.20 
3.10 
3.20 
3.40 
3.30 
3. 12 
2. 98 
2. 92 
2.80 
2.80 
2.75 
2. 58 
2.  50 
2.  50 
2.  10 
2.38 
2.35 
2.  35 
2.38 
2.32 
2.38 


Aug.       Sept. 


3.22 

3.65 

2.40 

3.65 

3.'^5 

2.40 

3.80 

3.20 

2.32 

3.  55 

3.05 

2. 35 

3.28 

3.00 

2.40 

3.  IS 

3.00 

2.45 

3.18 

2.  45 

2.38 
2. 35 
2. 32 
2. 25 
2. 22 
2.22 
2.20 
2.20 
2. 15 
2.12 
2.15 
2.20 
2.25 
2. 25 
2.20 
2.20 
2.45 
2. 50 
2. 50 
2.50 
2.40 
2.40 
2.  38 
2.  38 
2.28 
2.10 
2.12 
2.20 
2.22 
2. 25 
2.28 


2.30 
2.36 
2.42 
2.30 
2. 22 
2.20 
2. 12 
2. 05 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.95 
1.90 
1.90 
1.90 
1.88 
1.90 
1.95 
1.95 
2.00 
2.00 
1.98 
1.95 
2.00 
2.00 
2.00 
2.00 


Oct. 


2.00 
2.00 
2.00 
1.95 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.05 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


RiitiiKj  lahle  for  Micliiyoii  Creel:,  or  Mieldle  Fork  R'lrer,  near  (bwdrei/,  Colo.,  from  May  12 

to  Veceiiiber  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
;    height. 

Discharge. 

Gage 
height. 

Discharge. 

Fed. 

Hccond-Jeet. 

Fed. 

Second-feet. 

Fed. 

Second-fed. 

Feet. 

Second-feet. 

1.90 

19 

2.40 

m 

8.  00 

200 

8.  60 

853 

1.95 

24 

2.50 

108 

8.  10 

221 

8.70 

884 

2.00 

29 

2.60 

121 

8.  20 

245 

.8.  80 

417 

2.  10 

42 

2.  70 

140 

8.  80 

270 

8.  90 

451 

2.  20 

56 

2: 80 

160 

8.  40 

296 

4.00 

489 

2.80 

70 

!     2.90 

! 

180 

8.  50 

1 

828 

4.10 

580 

Tlie  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
.8  discharge  nieasnrenients  made  during  1904.  It  is  well  defined  between  gage 
heights  2  feet  and  8.5  feet. 
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Estimated  monthly  discharge  of  Michigan  Creek,  or  Middle  Fork  River,  near  Cowdreg, 

Colo.,  for  1904. 


May  12-31 

.7  line 

July 

August 

September 
October. . . 


Month. 


The  period. 


Discharge  in  .second-feet. 


Maximum. 


417 
509 
296 
103 
89 
35 


Minimum. 


42 
200 
73 
42 
17 
19 


162 
342 

148 
67.9 
35.6 

27.7 


Total  in 
acre-feet. 


6,427 
20,  350 
9,100 
4,175 
2,118 
1,703 


43,  870 


CANADIAN    CREEK    NEAR    COWDREY,  COI>0. 

This  station  was  established  Ma}^  10,  1!.)04,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  one-half  mile  east  of  Cowdrey, 
Colo.  A  plain,  vertical,  staflf  gage  is  attached  to  the  west  face  of  the 
first  pile  from  the  left  bank  on  the  downstream  side  of  the  bridge. 
The  gage  is  graduated  to  feet  and  tenths  from  2  feet  to  8  feet,  the 
2-foot  mark  resting  on  the  bed  of  the  stream.  It  is  read  twice  each 
day  by  L.  L.  Knoles.  Discharge  measurements  are  made  at  all  normal 
stages  by  wading  a  short  distance  above  the  bridge  to  which  the  gage 
is  attached.  At  exceedingly  high  stages  measurements  are  made  from 
the  bridge,  which  is  marked  eveiy  2  feet  on  the  downstream  guard 
rail.  The  initial  point  for  soundings  is  a  20-penn3'  nail  driven  into 
the  floor  of  the  bridge  over  the  face  of  the  left  abutment  on  the  down- 
stream side.  The  channel  is  straight  for  a])out  150  feet  above  and  40 
feet  below  the  station,  and  the  current  is  uniform  and  of  medium 
velocity.  Both  banks  are  about  2  feet  high,  bordered  with  willows 
and  bushes  above  the  bridge,  and  clean  below.  The  left  bank  over- 
flows at  extreme  high  stages  of  the  stream.  The  bed  of  the  stream  is 
composed  of  sand  and  silt,  with  a  few  stones  fi'om  the  riprap  at  the 
west  end  of  the  bridge,  and  is  shifting.  There  is  but  one  channel  at 
all  stages,  bi'oken  by  four  pile  bents.  Bench  mark  No.  1  is  a  SO-penn}^ 
spike  nail  driven  flush  with  the  top  of  the  cap  timber  above  the  gage 
rod.  Its  elevation  is  9.80  feet  above  the  gage  datum.  Bench  mai'k 
No.  2  is  a  30-penny  nail  driven  horizontally  into  the  nortli  face  of  a 
telephone  pole,  3  feet  above  the  ground,  60  feet  south  of  the  left  end 
of  the  bridge.  Its  elevation  is  9.80  feet  above  the  datum  of  the  gage. 
Bench  mark  No.  3  is  a  regulation  iron  bench-mark  post,  3  feet  south 
of  the  fence  on  the  north  side  of  the  road,  40  feet  west  of  the  gage 
rod.     Its  elevation  is  8.02  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Dlscluirge  meamirmenls  of  Canadian  Creek  near  Cowdrei/,  Colo.,  in  1904. 


Date. 


Hydrographer. 


w. 


May  10«  ... 

May  24 

May  31 do 

June  7 do 

June  11 do 

June  30  « ; do 

July  8 do 

August  4 do 

August  22 ' do 

September  5 do 


A.  Lamb 
do 


Width. 


Feet. 
21 
37 
57 
54 
54 
23 
33 
28 
23 
27 


Area  of 
section. 


Sq.  feet. 
38 
58 
68 
79 
89 
33 
52 
19 
22 
17 


Mean 
velocity. 

Ft.  per  sec. 

1.74 

1.87 

1.72 

2.15 

2.75 

2.03 

2.00 

1.42 

1.59 

1.06 

Gage, 
height. 


Feet. 
4.68 
5.18 
5.15 
5.20 
5.  45 
4.73 
5.00 
4.30 
4.42 
4.22 


Dis- 
charge. 


Sec-feet. 

66 

105 

117 

170 

244 

67 

104 

27 

35 

18 


"Wading  at  different  section. 
3Iea.n  daily  gage  height,  in  feet,  of  Canadian  Creek  near  Cpwdrey,  Colo.,  for  1904- 


Day. 


May. 


June. 


July. 


Aug.       Sept. 


Oct. 


4.68 
4.70 
4.70 
4.70 
4.70 
4.72 
4.58 
4.55 
4.62 
5.00 
5.08 
.5.05 
5.15 
5. 32 
5.  45 
5. 48 
5.30 
5, 10 
5.02 
5.10 


5.20 
5. 15 
5.40 
5.  90 
5.45 
5.  22 
5.15 
5.25 
5.55 
5.45 
5.40 
5.45 
5.38 
5.38 
5.42 
5.45 
5.  40 
5.38 
5.42 
5. 25 
5.  28 
5. 15 
5.10 
5.10 
5.10 
5.00 
4.88 
4.78 
4.72 
4.70 


4.85 
5. 10 
4.95 
4.95 
4.92 
4.80 
4.98 
4.98 
4.90 
4.68 
4.62 
4.55 
4.50 
4.52 
4.62 
4.  55 
4.60 
4.78 
4.50 
4.48 
4.  50 
4.50 
4.48 
4.48 
4.55 
4.52 
4.50 
4.  52 
4.58 
4.58 
4.58 


4.42 
4.40 
4.32 
4.30 
4.30 
4.28 
4.25 
4.28 
4.20 
4.20 
4.15 
4.20 
4.20  ! 
4.15  i 
4.25  I 
4.30 
4.40 
4.50 
4.50 
4.50 
4.40 
4.40 
4.32 
-4.30 
4.28 
4.22 
4.28 
4.25 
4.22 
4.28 
4.30 


4.30 
4.30 
4.40 
4.32 
4.25 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.15 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.15 
4.12 
4.10 
4.20 
4.20 
4.20 
4.20 
4.20 
4. 28 
4.30 
4.30 
4.25 


4.25 
4.20 
4. 20 
4.20 
4.20 
4.20 
4.15 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.2C 
4.20 
4.20 
4.20 
4.20 
4.20 
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Rating  table  for  Canadian  Creek  near  Cowdreij,  Colo.,  from  May  10  to  December  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

4.10 

10 

4.40 

33 

4.70 

66 

5.00 

110 

4.15 

13 

4.45 

38 

4.75 

12, 

5.10 

131 

4.20 

17 

4.50 

43 

4.80 

78 

5.20 

157 

4.25 

21 

4.55 

48 

4.85 

85 

5.30 

188 

4.30 

25 

4.60 

54 

4.90 

93 

5.40 

223 

4.35 

29 

4.65 

60 

4.95 

101 

5.50 

265 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
10  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage 
heights  4.2  feet  and  5  feet.     The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Canadian  Creek  near  Cowdrey,  Colo.,  for  1904. 


Month. 


May  12-31 

June 

July 

August 

September 
October  . . 


The  period 


Discharge  in  second-feet. 


Maximum.     Minimum 


256 

288 

131 

43 

33 

21 


Mean. 


Total  in 
acre-feet. 


48 
66 
41 
13 
10 
10 


116 

189 
63.7 
25.3 

17.3 
15.  0 


4,602 
11,250 
3,917 
1,  556 
1,029 
922 


23,  280 


LARAMIE    RIVER    NEAR    GLENDEVEY,  COLO. 

This  station  was  established  June  24,  1904,  by  William  A.  Lamb. 
It  is  located  at  the  highway  bridge  one-eighth  mile  west  of  Glen- 
deve}^  Colo.,  on  the  State  road  between  Walden  and  Fort  Collins.  A 
plain  staff  gage  is  attached  to  the  northwest  corner  of  the  hrst  pier  from 
the  right  bank.  It  is  read  twice  each  da}^  by  W.  W.  Summers.  Dis- 
chai'ge  measurements  are  made  from  the  downstream  side  of  the  three- 
span  bridge  to  which  the  gage  is  attached.  Points  for  soundings  are 
marked  by  numbers  painted  at  intervals  of  2  feet  on  the  floor  of  the 
bridge.  The  initial  point  for  soundings  is  a  30-penny  nail  driven  into 
the  guard  log  directly  over  the  east  face  of  the  wooden  pier  at  the  left 
end  of  the  bridge.  The  channel  is  straight  for  about  200  feet  above  and 
800  feet  below  the  station,  and  the  current  is  swift  at  all  stages.  Both 
banks  are  high,  wooded,  and  not  liable  to  overflow.  The  bed  of  the 
stream  is  covered  with  bowlders  and  coarse  gravel,  free  from  vegeta 
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tion,  and  permanent.  There  i.s  one  channel  at  all  stages,  broken  by 
three  piers.  Bench  mark  No.  1  is  a  cross  cut  in  the  top  of  a  granite 
bowlder,  18  inches  in  diameter,  located  10  feet  northwest  of  the  initial 
point  for  soundings.  Its  elevation  is  7.325  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  a  cross  cut  in  the  top  of  a  granite  bowlder, 
3  feet  in  diameter,  located  75  feet  northwest  of  the  initial  point  for 
soundings.     Its  elevation  is  16.841  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904:  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hj^drographer. 

Discharge  measurements  of  Laramie  River  near  Glendevey,  Colo.,  in  1904' 


Date. 


Hydrographer. 


June  24  « W:  A.  Lamb. 

July  5  « do 

August  2  « do  . .' 

August  20 do 

September  4 do 

October  24 , do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet 

Sq.feet. 

Ft.  per  sec. 

Feet. 

54 

86 

4.83 

3.00 

61 

67 

3.66 

2.60 

32 

36 

2.53 

2.15 

35 

34 

1.94 

2.08 

32 

30 

1.80 

2.00 

25 

22 

1.45 

1.85 

Dis- 
charge. 


Sec.-fect. 
415 
245 
91 
66 
54 
32 


a  Measurements  June  24,  July  5,  and  Aug.  2  are  probably  several  per  cent  too  large  on  account  of 
defective  meter. 

Mean  daily  gage  height,  in  feet,  of  Laramie  River  near  Glendevey,  Colo.,  for  1904. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

3.00 
2.68 
2.62 
2.62 
2.60 
2.60 
2.60 
2.70 
2.52 
2.38 
2.42 
2.40 
2.38 
2.30 
2.30 
2.30 

2.12 
2.10 
2.10 
2.10 
2.10 
2.05 
2.05 
2.05 
2.08 
2.05 
2.00 
2.10 
2.08 
2.05 
2.05 
2.10 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.98 
1.92 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 

17 

18 

2.30 
2.28 
2.25 
2.22 
2.22 
2.22 
2.20 
2.20 
2.20 
2.20 
2.18 
2.20 
2.20 
2.15 
2.15 

2.10 
2.15 
2.08 
2.05 
2.05 
2.05 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

1.90 
..90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 

2.00 

2                         

2.00 

3 

19 

2.00 

4 

20 

1.90 

5             

21 

1.90 

6 

22 

1.90 

7 

23 

1.90 

8 

24 

3.00 
2.75 
2.72 
2.72 
2.65 
2.65 
2.65 

1.90 

9 

25 

1.90 

10 

26 

1.85 

11 

97 

1.80 

12 

28 

1.80 

13 

29 

30 

1.80 

14 

1.80 

15 

31 

1.80 

16 

LARAMIE    RIVER   NEAR   JELM,  WYO. 


This  station  was  established  June  22,  1904,  by  W.  A.  Lamb.  It 
is  located  at  the  wagon  bridge  at  H.  T.  Decker's  ranch,  one-half  mile 
south  of  the  Colorodo-Wyoming  State  line,  near  Jelm,  Wyo.     A  plain 
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staff  gage,  oraduated  to  feet  and  tenths,  is  fastened  in  a  vertical  posi- 
tion to  the  northwest  corner  of  the  center  pier  of  the  bridge.  The 
gage  is  read  twice  each  day  by  H.  T.  Decker.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  four-span  bridge, 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  a 
30-penny  nail  driven  into  the  left  end  of  the  downstream  guard  rail. 
The  channel  is  straight  for  about  50  feet  above  and  300  feet  below  the 
station,  and  the  current  is  swift.  Both  banks  are  high,  covered  with 
willows,  and  not  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  bowlders,  and  is  firm.  There  is  but  one  channel 
at  all  stages,  broken  by  the  three  piers  of  the  bridge.  The  bench 
mark  is  a  30-penny  nail  driven  into  the  lower  log  at  the  southwest 
corner  of  H.  T.  Decker's  house.  Its  elevation  is  12.35  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Laramie  River  near  Jelm,  Wyo.,  in  1904. 


Date. 


June22«.. 

July  6  « 

August  2  « . 
August  20. . 
October  27. 


Hydrographer. 


W.  A.  Lamb 

do 

do 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.feet. 

Ft.  per  sec. 

Feet. 

60 

146 

5.37 

4.30 

52 

112 

4.33 

3.40 

44 

63 

2.22 

2.30 

44 

59 

1.83 

2.25 

44 

37 

1.33 

2.00 

Dis- 
charge. 


Sec-feet. 
784 
492 
140 
108 
49 


o  Measurements  June  22,  July  6,  and  Aug.  2  in  error  by  several  per  cent  owing  to  defective  meter. 
Mean  daily  gage  height,  in  feet,  of  Laramie  River  near  Jelm,  Wyo.,  for  1904. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

June. 

July. 

Aug. 

Sept.. 

Oct. 

i 
1                 

3.85 
3.45 
3.30 
3.35 
3.20 
3.25 
3.20 
3.40 
3.05 
2.75 
2.75 
2.G5 
2.55 
2.60 
2.50 
2.45 

2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.15 
2.10 
2.15 
2.10 
2.20 
2.20 
2.20 

2.10 
2.10 
2.10 
2.10 
2.05 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
2.00 
2.00 
1.90 
1.90 

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

17 

2.50 
2.50 
2.45 
2.40 
2.  35 
2.45 
2.40 
2.40 
2.50 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 

2.40 
2.45 
2.35 
2.30 
2.30 
2.25 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 

1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
2.00 
2. 05 
2.00 
2.00 

2.00 

2 

18 

19 



2.00 

3                        ... 

2.00 

4 

20 

2.00 

5 ...; 

21 

22 

4.20 
4.10 
4.15 
3.82 
3.60 
3.60 
3  40 

2.00 

6                       

2.00 

" 1 

23 

2.00 

8 

24 

2.00 

9 

25  

2.00 

10 

26 

2  00 

11 

27       

2.00 

12 

28 

2  00 

13                                 ' 

29 

3.25 
3.25 

2.00 

14 

30 

2.00 

15 

31 

2.00 

16  .           .                 '   

1 

HINDERLIDER"! 
AND  HOYT.     J 
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m'iNTYRE    CREEK   AT   GLENEYRE,  COLO. 

This  station  was  established  June  23,  1904,  by  W.  A.  Lamb.  It 
is  located  at  the  wagon  bridge  on  Smith's  ranch  at  GleneA're,  Colo. 
A  plain  staff  gage  is  attached  vertically  to  a  post  which  is  driven  into 
the  bed  of  the  stream  and  fastened  to  the  left  end  of  the  bridge.  It  is 
read  twice  each  day  by  Elbert  E.  Smith.  Discharge  measurements 
are  made  from  the  upstream  side  of  the  bridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  at  the  edge  of  the  gage 
rod.  The  channel  is  straight  for  about  200  feet  above  and  30  feet 
below  the  station,  and  the  current  is  swift  at  all  stages.  The  right 
bank  is  low,  partly  covered  with  willows,  and  is  liable  to  overflow. 
The  left  bank  is  high,  covered  with  willows,  and  does  not  overflow. 
The  bed  of  the  stream  is  composed  of  gravel  and  small  bowlders  and  is 
firm.  The  bench  mark  is  the  top  of  an  iron  rod  three-fourths  inch 
in  diameter  and  2i  feet  long,  with  an  L-shaped  bend  at  the  lower  end, 
resting  on  a  granite  bowlder,  14  inches  in  diameter,  which  is  set  2  feet 
under  groupd,  30  feet  northeast  of  the  gage.  Its  elevation  is  5.308 
feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Mclntyre  Creek  at  Gleneyre,  Colo.,  in  1904. 


Date. 


June  28 

July  6 

August  2  . . . 
August  20  .. 
September  4 
October  26  f< 


Hydrographer. 


W.  A.  Lamb. 

do 

do 

do 

do 

..:..do 


Width. 


Feet. 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq./eet. 

Ft.  per  sec. 

Feet. 

49 

3.51 

2.98 

32 

2.81 

2.38 

18 

1.17 

1.75 

17 

1.06 

1.76 

14 

.86 

1.65 

14 

.79 

1.60 

Dis- 
charge. 


Sec-feet. 
172 
90 
21 
18 
12 
11 


a  Wading  60  feet  below  station. 
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Mean  daily  gage  JieigJit,  in  feet,  of  Mc  Inly  re  Creek  at  Gleneyre,  Colo.,  for  1904. 


Dav. 


June. 


July. 


2.95 
2.80 
2.60 
2.35 
2.55 
2.30 
2.48 
2.65 
2.38 
2.35 
2.30 
2.22 
2.10 
2.10 
2.09 
2.05 


Aug. 


1.85 
1.85 
1.82 
1.82 
1.78 
1.72 
1.72 
1.75 
1.76 
1.78 
1.80 
1.80 
1.80 
1.85 
1.85 
2.00 


Sept.' 


2.00 
1.90 
1.90 
1.90 
1.90 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 


17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


June. 


3.05 
2.92 
2.92 

2.85 
2.82 
2.85 
2.92 


July. 


2.05 
2.05 

2.08 
2.05 
1.95 
1.92 

1.85 
1.92 
1.92 
1.85 
1.85 
l.v85 
1.85 
1.88 
1.85 


Aug. 


1.85 
1.85 
1.85 
2.10 
1.92 
2.00 
1.90 
1.88 
1.85 
1.85 
1.85 
1.85 
1.90 
1.85 
1.85 


Sept. 


1.85 
1.85 
1.85 
1.  85 
1.85 
1.85 
1.85 
1.85 
1.88 
1.90 
1.85 
1.85 
1.85 
1.85 


Rating  table  for  Mclntijre  Creek  at  Gleneyre,  Colo.,  from  June  24  to  December  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 
1.60 
1.65 
1.70 
1.75 
1.80 

Second-feet. 
8 
12 
16 
20 
25 

Feet. 
1.85 
1.90 
1.95 
2.00 
2.10 

Second-feet. 
30 
35 
40 
45 
56 

Feet. 
2.20 
2.30 
2.40 
2.50 
2.60 

Second-feet. 

68 

80 

92 

105 

119 

Feet. 
2.70 
2.80 
2.90 
3.00 
3.10 

Second-feet. 
133 
147 
161 
176 
192 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
discharge  measurements  made  during  1904.     It  is  fairly  well  defined. 

EM,i)iiated  montMy  discharge  of  Mclntyre  Creek  at  Gleneyre,   Colo.,  for  1904. 


Month. 


June  24-30 

July 

August 

September 


Discharge  in  second-feet. 


Maximum. 


184 

168 

56 

45 


Minimum. 


150 
30 
18 
30 


Mean. 


162 
66.2 
29.9 
31.4 


Total  in 
acre-feet. 


2,249 
4,070 

1,838 
1,868 


SOUTH    PLATTE    RIVER   AT    SOUTH    PLATTE,  COLO. 

This  station  is  located  at  the  junction  of  the  North  and  South  forks 
of  South  Platte  River,  at  the  town  of  South  Platte,  located  on  the 
Colorado  and  Southern  Raih'oad,  about  9  miles  above  the  mouth  of 
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the  canyon.  The  station  was  established.  March  28,  1902,  b}^  John  E. 
Field,  at  the  wagon  bridge  crossing-  the  main  stream  about  150  feet 
below  the  junction  of  the  two  forks.  This  station  is  of  special  impor- 
tance, its  location  being  above  the  diverting  gates  of  all  irrigating 
ditches,  and  also  above  the  intake  of  the  Denver  Union  Water  Com- 
pany, which  derives  the  greater  part  of  its  supply  of  water  from 
South  Platte  River  a  few  miles  below  this  station.  The  location  of 
the  Cheesman  storage  reservoir  on  the  South  Fork,  20  miles  above 
this  station,  and  the  contemplated  installation  of  large  power  plants 
of  the  two  forks  above,  also  add  to  the  importance  of  this  station  as 
a  point  from  which  to  secure  data.  Bridges  across  either  fork  above 
the  main  station  allow  of  measurements  being  made  on  these  streams, 
thereby  checking  all  gagings  on  the  main  stream  below.  This  station 
is  located  only  about  200  feet  from  the  Colorado  and  Southern  Rail- 
road station  and  is  easil}^  accessible  from  Denver.  The  gage  is  a 
vertical  2  by  6  inch  pine  timber  reading  from  zero  to  7  feet  and  is 
fastened  to  the  upper  side  of  the  center  pier  of  the  highwa}^  bridge. 
When  the  gage  reads  2.3  feet  or  less,  measurements  are  made  by  wad- 
ing about  250  feet  below  the  bridge.  At  high  water  discharge  meas- 
urements are  made  from  the  lower  side  of  the  two-span  highwa}" 
bridge  to  which  the  gage  is  attached. 

The  gage  is  read  twice  each  day  by  Mrs.  Mata  Wallbrecht,  post- 
mistress. The  initial  point  for  soundings  is  the  river  face  of  the  right 
abutment.  The  channel  is  straight  for  250  feet  above  and  tlOO  feet 
below  the  station.  The  current  is  rough  and  rapid  beneath  the  bridge, 
but  becomes  more  even  below.  The  right  bank  is  the  side  of  the 
mountain.  The  left  bank,  at  ordinary  stages,  is  part  of  the  old  river 
bed,  about  100  feet  wide.  At  extremely  high  water  the  Colorado  and 
Southern  Railroad  roadbed  is  the  left  bank.  At  the  bridge  the  river 
is  divided  into  two  channels  by  the  center  pier.  The  right  channel  is 
the  deeper  and  carries  most  of  the  water.  An  old  abutment  founda- 
tion directly  under  the  left  end  of  the  bridge  interferes  with  the 
current  during  high  stages.  The  bench  mark  is  a  nail  driven  hori- 
zontally in  the  right  side  of  the  upper  end  of  a  12  by  12  inch  cap 
timber  on  top  of  the  middle  pier  of  the  bridge.  It  is  inclosed  in  a 
circle  of  white  paint  and  has  four  other  nails  driven  about  it.  It  is 
directly  over  the  gage  rod  and  has  an  elevation  of  10.15  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  regulation  metal  tablet  in 
the  cliff'  about  75  feet  from  the  south  end  of  the  bridge.  The  elevation 
is  18.43  feet  above  zero  of  gage. 

During  the  floods  of  1901  both  bridges  on  the  North  and  South 
forks  were  carried  away,  which  prevents  high  water  measurements 
being  made  on  either  fork. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  llinderlider,  district  hydrographer. 
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DiscJiarge  measuremenlH  of  South  PI < die  River  at  Soulfi  Platte,  Colo.,  in  J 904. 


Date. 


March  17  <^ 

Mardi  28^'.... 

April  12  « 

May  5 

May  26'> 

June  28  ^- 

July  26'/ 

July  29 '> 

August  18'/  ... 
September  8  <\ 
September  8'^. 


Hydrographer. 


E.  I.  Meeker 

O.  McDermith  . . . 

G.  B.  Monk 

T.  E.  Brick 

M.  C.  Hinderlider 

T.  E.  Brick 

R.  I.  Meeker 

T.  Tobish 

T.  E.  Brick 

do 

do , 


Width. 


Feet. 


56 
54 
76 


Area  of        Mean 
section,     velocity. 


Sq.J'tct.     Ft.  per  sec 
29         1. 62 


84 
58 
117 
161 
122 
103 
143 
177 
94 
134 


1.79 
3.09 
3.01 
3.  50 
6.58 
2.45 
3.  57 
6.18 
3.52 
2.  56 


Gage 
height. 


Feet. 
1.05 
1.15 
1.70 
2.10 
2.90 
3.20 
1.90 
2.85 
4.  35 
2.10 
2.10- 


Dis- 
charge. 


Sec. -feet. 

47 

61 

179 

352 

563 

803 

252 

v510 

1,094 

331 

343 


"Wading  one-fourth  mile  below  station. 
h  North  Fork  and  South  Fork. 


cFrom  bridge  at  rod. 

rf  Wading  300  feet  below  station. 


Mean  daily  gage  height,  in  feet,  of  Soutli  Platte  River  at  Soutli  I^latte,  Colo. ,  for  1904- 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.62 
1.80 

2.55 
2.62 

1.28 

1.28 

1.12 
1.20 

1.75 
2.00 

2.55 
2.60 

2.55 
2.  45 

2.90 
2.90 

3.25 
2.92 

2. 05 
1.98 

1.32 
1.20 

1.05 

2 

1.00 

3 

2.00 

2.40 

1.12 

1.20 

2.25 

3.55 

2.60 

2.85 

2.95 

1.78 

1.08 

1.05 

4 

1.85 

1.30 

1.08 

1.22 

2.12 

2.60 

2.75 

2.95 

2.85 

1.90 

1.00 

1.05 

5 

1.85 
1.78 

1.25 
1.20 

1.12 
1.15 

1.22 

1.18 

2.12 
2.20 

2.  42 
2.40 

2. 82 
2.75 

2.90 
2.50 

2.82 
4.32 

2.08 
2.25 

1.05. 
1.00 

1.05 

6 

1.08 

7 

1.58 

1.20 

1.15 

1.22 

2.  42 

2.48 

2.30 

2.25 

2.78 

2.28 

.98 

1.10 

8 

1.45 
1.40 
1.52 
1.60 

1.28 
1.38 
1.25 
1.22 

1.12 
1.10 
1.15 
1.42 

1.25 
1.38 
1.38 
1.50 

2.40 
2.38 
2.30 

2.38 

2.  72 
2.70 
2.  52 
2.45 

2.40 
2.75 
3.40 
2.95 

2.20 
2.20 
2.12 
2.40 

2.08 
2.15 
2.18 
2.32 

2.  35 
2.40 
2.32 
2.40 

1.00 
1.02 
1.05 
1.00 

1.10 

9 

1.20 

10    

1.22 

11 

1.15 

12 

■  1.45 
1.55 
1.45 

1.40 
1.35 
1.40 

1.25 
1.00 
1.00 

1.75 
1.75 
1.90 

2.45 
2.70 
3.00 

3.05 
3.25 
3.05 

2.  35 
2.30 
2.15 

2.60 
2.85 
3.40 

2.40 
2.40 
2.  28 

2. 32 
2. 15 
2.00 

1.10 

1.00 

.95 

1.25 

13        ..  . 

(o) 

14 

15  

1.40 

1.35 

1.02 

1.75 

2.98 

3.22 

2.10 

3.90 

2.12 

2.00 

1.02 

IG 

1.40 

1.30 

1.10 

1.85 

2.  72 

2.95 

2.00 

3.90 

2.  05 

1.98 

1.12 

1.42 
1.40 

1.  28 
1.30 

1.02 
1.12 

1.98 

2.18 

2.48 
2.-50 

3.00 

2.85 

1.90 
1.70 

3.75 
3.60 

2.00 
2.08 

2.02 
2.10 

1.10 
1.00 

18 

19 -. 

1.30 

1.25 

1.15 

2,12 

2.55 

3.12 

1.70 

4.35 

1.98 

2.08 

1.02 

20 

1.40 

1.20 

1.10 

2. 12 

2.95 

2.95 

1.68 

4.30 

1.80 

2.00 

1.00 

21 

1.40 

1.12 

1.20 

1.90 

2.68 

2.88 

1.70 

3.80 

1.62 

1.92 

1.10 

22 

1.50 

1.18 

1.12 

1.88 

2.70 

2.70 

1.80 

3.15 

1.55 

2.00 

1.10 

23 

1.28 

1.12 

1.10 

1.92 

3.48 

2.62 

1.  75 

2.90 

1.60 

2.08 

1.00 

24 

1.20 

1.28 

1.08 

1.75 

3.50 

2.50 

4.85 

2.80 

1.50 

2.15 

1.10 

25 

1.18 
1.30 

1.22 
1.38 

1.00 
1.08 

1.62 
1.75 

3.  25 
2.90 

2.60 
2.  55 

2.50 

1.88 

2.80 
2.50 

1.60 
1.68 

2.18 

2.08 

1.15 
1.02 

26 

27 

1.40 

1.42 

1.12 

1.85 

2.72 

2.50 

2.35 

2.60 

1.80 

2.00 

1.05 

28 

1.35 

1.30 

1.08 

1.98 

2.62 

3.10 

2.70 

2.85 

1.95 

1.88 

1.18 

29 

1.30 
1.55 
2.48 

1.25 

1.12 
1.10 
1.18 

2.15 
1.90 

2.  50 
2.58 
2.75 

3.50 
3. 05 

2.70 
2.45 
2.65 

3.60 
3.80 
3.60 

2. 02 
2.10 



1.65 
1.55 
1.42 

1.20 
1.12 

30     

31 

"  River  frozen  during  roiraiiuItT  of  year. 
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Rating  table  for  ^SovtJL  Platte  River  at  ISoulli.  Platte,  Colo.,  from  January  1  to  December  31, 

1904. 


Gage 
height. 

Discharge, 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.90 

20 

2.00 

287 

3.00 

600  . 

4.00 

958 

1.00 

37 

2.10 

317 

3.10 

634 

4.10 

997 

1.10 

54 

2.20 

347 

3.20 

668 

4.20 

1,037 

1.20 

75 

2.30 

377 

3.30 

702 

4.30 

1,077 

1.  30 

98 

2.40 

407 

3.40 

738 

4.40 

1,117 

1.40 

121 

2.50 

438 

3.  50 

.74 

4.50 

1,157 

1.50 

147 

2.60 

470 

3.60 

810 

4.60 

1,198 

1.60 

173 

2.70 

502 

3.70 

846 

4.70 

1,240 

1.70 

200 

2.80 

534 

3.80 

883 

4.80 

•  1,284 

1.80 

228 

2.90 

567 

3.90 

920 

4.90 

1,330 

1.90 

257 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
10  discharge  measurements  made  during  1904.     It  is  not  well  defined. 

Estimated  monthly  discharge  of  South  Platte  River  at  South  Platte,  Colo.,  for  1904. 
[Drainage  area,  2,612  square  miles.] 


Month. 


January  

February  

March 

April 

May 

June 

July 

August 

September , 

October 

November 

December  1-12.. 

The  period 


Discharge  in  second-feet. 


Maximum. 


432 

476 

126 

341 

685 

792 

1,307 

1,097 

1,085 

407 

103 

86 


1,307 


Minimum. 


71 

58 

37 

58 

214 

407 

195 

323 

147 

126 

28 

37 


28 


Mean. 


155 

129 
60.4 

196 

470 

541 

421 

633 

366 

301 
49.3 
56.7 


Total  in 
acre-feet. 


9,  531 

7,420 

3,714 

11,660 

28,  900 

32, 190 

25, 890 

38,  920 

21,  780 

18,510 

2,  934 

1,  350 


202,  800 


Run-off. 


Second-feet 

per  square 

mile. 


0.  059 
.049 
.023 
.075 
.180 
.207 
.161 
.242 
.140 
.115 
.019 
.022 


Depth  in 
inches. 


0.068 
.053 
.027 
.084 
.208 
.231 
.186 
.279 
.156 
.133 
.021 
.  0098 
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SOUTH    PLATTE    RIVER   AT    DENVER,  COLO. 

In  the  spring-  of  1895  a  river  station  was  established  at  the  Twent}^- 
third  Street  Viaduct  in  the  city  of  Denver,  but  observations  were  dis- 
continued on  June  18,  as  the  location  was  found  to  be  unfavorable 
for  accurate  measurements,  and  the  water  had  fallen  below  the  gage. 
In  July  a  station  was  established  at  the  Fifteenth  Street  Bridge  and 
observations  were  begun,  these  being  made  in  the  morning  and  in  the 
afternoon.  Stream  measurements  were  then  made  from  the  lower 
side  of  the  bridge.  The  original  gage  consisted  of  two  6  by  2  inch 
timbers  spiked  together,  inclined  and  graduated  to  vertical  tenths  of 
a  foot.  The  space  between  the  marks  was  0.156  foot.  The  timbers 
were  fastened  to  posts  driven  into  the  bank.  The  bench  mark  is  107 
feet  southwest  from  the  gage  and  is  a  cross  mark  on  top  of  the  east 
abutment  of  the  Fifteenth  Street  Bridge  on  the  north  corner.  It  is 
marked  ''B.  M."  and  is  6.15  feet  above  the  9-foot  mark  of  the  original 
Fifteenth  street  gage  rod,  which  has  since  been  destroyed. 

Another  inclined  gage  rod,  reading  the  same  as  the  one  on  the  right 
bank,  was  placed  on  the  left  side  in  August,  1898.  It  consisted  of  a 
4  by  4  inch  timber  12  feet  long  fastened  to  posts  driven  into  the  left 
bank  and  graduated  to  vertical  feet  and  tenths. 

This  rod  was  washed  out  by  the  high  water  of  June,  19<X),  which 
also  removed  the  sand  bar  in  front  of  the  rod  on  the  right-hand  side, 
making  it  available  at  low-water  stages,  and  since  that  time  the  read- 
ings have  been  taken  from  the  latter  rod,  or  from  rods  which  replaced 
it  and  which  were  located  at  the  same  point. 

May  15, 1901,  a  T-rail  was  placed  on  the  site  of  the  latter  rod,  which 
was  stolen.  The  rail  was  embedded  in  an  inclined  position  in  the 
slag  bank.  All  readings  were  taken  from  this  rod  from  May  15, 1901, 
to  eJune  9,  1903,  when  the  rod  was  again  stolen.  On  June  10,  1903,  a 
vertical  4  by  4  inch  timber  was  placed  at  the  same  point  and  fastened 
to  a  Cottonwood  tree.  The  zero  of  the  rod  was  placed  at  the  same 
elevation  as  the  zero  of  the  old  gage.  It  is  read  twice  each  da}^  by 
Clarence  Crisman. 

The  present  gage  and  the  bridge  from  which  measurements  are  made 
are  located  at  a  point  immediately  below  the  mouth  of  Cherry  Creek, 
which  enters  between  the  Fourteenth  and  Fifteenth  Street  bridges. 
The  stream  at  this  point  is  confined  between  artificial  embankments 
of  furnace  slag. 

Discharge  measurements  are  made  by  wading  at  a  point  below  or 
above  the  gage  at  low  water  and  from  the  Fifteenth  Street  Bridge  at 
high  water.  The  initial  point  for  soundings  is  the  edge  of  the  right 
abutment  of  the  Fifteenth  Street  Bridge.  The  channel  is  straight  for 
100  feet  above  and  for  500  feet  below  the  station.  The  current  is 
swift  at  high  stages,  but  becomes  sluggish  at  low  stages.     The  banks 
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are  slag  embankments  and  can  onl}^  overflow  at  extreme  flood  stages. 
The  bed  is  composed  of  sand,  free  from  vegetation,  but  very  shifting. 
The  bench  mark  is  the  top  of  the  capstone  on  the  south  end  of  the 
southeast  abutment  of  the  Sixteenth  Street  Viaduct  on  the  right  bank 
below  the  gage.     Its  elevation  is  12.00  feet  above  the  zero  of  the  gage. 

This  station  is  important  principally  from  the  fact  that  it  is  used  as 
a  training  station  for  instructing  young  hydrographers  in  the  Denver 
office  in  the  use  of  the  current  meter  in  field  practice. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  South  Platte  River  at  Denver,  Colo.,  in  1904. 


Date. 


January  18 

February  3 

February  3 

February  15  . . . 
February  15  . . . 
February  27  . . . 
Febi  uary  27  . .  . 

March  19 

March  19 

April  9 

April  20 

May  5 

May  5 

May  13 

June  3 

June  4 

June  20 

June  20 

June  25 

June  29 

July  6* 

July  25 

July  29 

August  15 

September  1  . . . 
September  1  . . . 

October  27 

November  19  . . 


Hydrographer. 


M.  C.  Hinderlider. 

T.  E.  Brick 

do 

do 

do 

G.  B.  Monk 

M.  P.  Beeson 

G.  E.  Moore 

T.  E.  Brick 

G.  B.  Monk 

do 

M.  P.  Beeson 

do 

T.  E.  Brick 

do 

T.  Tobish 

M.  P.  Beeson 

do 

do 

do 

G.  B.  Monk 

R.  I.  Meeker 

M.  P.  Beeson 

T.  E.  Brick 

M.  P.  Beeson 

do 

G.  E.  Moore 

M.  P.  Beeson 


Width. 

Feet. 
26 
49 
26 
26 
26 
24 
24 
22 
22 
25 
28 
61 
60 
62 
196 
181 
71 
71 
71 
88 
85 
92 
88 
95 
'  85 
85 
34 
68 


Area  of 
section. 


Sq.  feet. 

35 

48 

34 

35 

35 

33 

33 

33 

33 

32 

39 

109 

108 

135 

406 

322 

140 

141 

105 

166 

186 

178 

148 

167 

123 

126 

36 

75 


Mean 
velocity. 

1 
Gage 
height. 

Ft.  per  sec. 

Feet. 

2.09 

0.73 

1.50 

.70 

2.09 

.70 

1.94 

.68 

2.11 

.72 

2.33 

.78 

2.33 

.77 

1.73 

.70 

1.70 

.70 

1.41 

.70 

2.38 

1.00 

2.50 

1.60 

2.51 

1.60 

2.83 

1.90 

4.19 

3.45 

4.11 

2.98 

3.09 

1.75 

3.09 

1.78 

2.43 

1.45 

3.87 

2.38 

3.15 

2.20 

3.  58 

2.45 

3.61 

2.25 

4.17 

2.50 

3.12 

1.92 

2.92 

1.85 

3.61 

1.00 

1.96 

1.20 

Dis- 
charge. 


Sec. -feet. 

73 

72 

71 

68^ 

74 

78 

77 

57 

56 

45 

93 

270 

271 

382 

1,701 

1,325 

433 

436 

255 

643 

585 

637 

535 

697 

384 

368 

130 

147 


Note.— The  area  and  mean  velocities  are  not  comparable  as  measurements  were  made  at  different 
sections. 
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Mean  daily  diacliarge '^' ,  in  {second- feet,  of  South  Platte  River  at  Denver,  Colo.,  for  1904. 


Day. 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2C 
27 
28 
29 
30 
31 


Jan. 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug, 

68 

■92 

59 

195 

505 

416 

384 

72 

82 

58 

287 

252 

328 

398 

70 

89 

47 

376 

1,000 

305 

384 

72 

81 

59 

320 

1,170 

625 

597 

68 

80 

58 

298 

520 

566 

305 

68 

66 

53 

242 

407 

625 

324 

68 

76 

45 

159 

273 

475 

324 

64 

.  75 

52 

430 

291 

398 

305 

72 

68 

54 

287 

500 

242 

235 

64 

57 

51 

242 

625 

168 

192 

64 

66 

47 

287 

490 

324 

220 

76 

69 

49 

363 

657 

320 

220 

80 

49 

59 

262 

705 

316 

269 

80 

70 

62 

324 

604 

269 

407 

72 

50 

61 

560 

604 

287 

705 

64 

45 

64 

455 

536 

220 

900 

68 

48 

69 

351 

455 

186 

750 

68 

50 

178 

252 

465 

171 

625 

68 

57 

88 

313 

460 

83 

536 

72 

56 

99 

363 

440 

161 

510 

70 

54 

109 

407 

470 

242 

450 

68 

59 

134 

455 

430 

128 

328 

68 

63 

93 

455 

393 

198 

309 

82 

55 

95 

560 

269 

566 

273 

76 

62 

102 

490 

287 

800 

355 

85 

59 

117 

343 

269 

578 

313 

61 

56 

186 

750 

324 

355 

276 

85 

60 

145 

324 

214 

320 

294 

93 

54 

139 

212 

440 

455 

520 

59 

192 

287 

413 

363 

510 

59 



430 

384 

470 

Sept. 


335 

384 
335 
412 
384 
343 
235 
235 
235 
154 
206 
143 
113 
99 
96 
82 
154 
113 
93 
117 
154 
262 
269 
305 
287 
276 
276 
269 
252 


Oct. 


407 
309 
309 
198 
117 
147 
118 
139 
164 
176 
154 
132 
122 
104 
96 
106 
104 
104 
122 
117 
126 
113 
150 
164 
164 
159 
136 
130 
126 
124 
108 


Nov. 


108 
104 
102 
108 
139 
120 
109 
108 
120 
145 
122 
113 
104 
139 
186 
171 
145 
124 
108 
139 
122 
106 
102 
106 
106 
117 
126 
130 
130 
139 


Dec. 


132 

132 

128 

109 

111 

102 

102 

111 

104 

109 

82 

80 

80 

80 

70 

64 


85 
82 
72 
85 
93 
82 
82 
72 
235 
113 


«  Daily  discharges  obtained  indirectly,  according  to  the  method  outlined  In  the  Nineteenth  Ann. 
Rept.  Tf.  S.  Geol.  Suryey,  pt.  4,  1899,  p.  323  et  .seq. 
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Estimated  monthli/  discharge  of  South  Platte  River  at  Denver,  Colo. ,  for  1904. 
[Drainage  area,  3,840  square  miles.] 


Month. 


January  

February  

March 

April 

May 

J  une 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


82 

93 

92 

192 

750 

1,170 

800 

900 

412 

407 

186 

235 


1,170 


Minimum. 


51 
61 
45 
45 

159 

214 
83 

192 
82 
96 

102 
64 


45 


Mean. 


71.0 
71.9 
63.4 

87.5 
357 
482 
351 
409 
234 
153 
123 

98.2 


209 


Total  in 
acre-feet. 


4,366 

4,136 

3,898 

5,207 

21,  950 

28,  680 

21,580 

25, 150 

13,  920 

9,408 

7,319 

6,038 


151,  7Cf0 


Kun-ofF. 


Second-feet 

per  square 

mile. 


0.018 
.019 
.017 
.023 
.093 
.126 
.091 
.107 
.061 
.040 
.032 
.026 


054 


Depth  in 
inches. 


0.021 
.020 
.020 
.026 
.107 
.141 
.105 
.123 
.068 
.046 
.036 
.030 


.743 


SOUTH    PLATTE    RIVER    NEAR   JULESBURG,  COLO. 

This  station  was  established  April  2,  1902,  by  John  E.  Field,  at  the 
wagon  bridge  crossing  South  Platte  River,  about  1  mile  southeast  of 
Julesburg,  Colo.,  a  station  at  the  junction  of  the  main  line  and  Denver 
Branch  of  the  Union  Pacific  Railroad.  As  this  is  the  last  station  on 
South  Platte  River  in  Colorado,  and  is  also  below  all  irrigation  ditches 
in  Colorado  taking  water  from  the  South  Platte,  with  the  exception 
of  one,  it  is  of  considerable  importance  for  securing  data  relative  to 
the  flow  of  return  waters  as  well  as  the  natural  flow  in  the  main  chan- 
nel. However,  the  conditions  at  this  station  are  not  as  desirable  as 
they  should  be,  owing  to  the  great  width  of  the  channel  and  the  gen- 
eral instability  of  the  bed  of  the  stream,  features  characteristic  of  the 
whole  course  of  South  Platte  Riv^er  through  this  part  of  the  State. 
The  channel  at  this  point  is  about  one-half  mile  wide,  and  at  low  stages 
of  the  river  it  is  badly  broken  up  by  islands,  causing  the  stream  to  flow 
in  several  different  channels.  The  banks  are  low,  but  do  not  ov^erflow. 
The  bed  of  the  river  is  dry  during  the  greater  part  of  the  year.  The 
gage  heights  from  March  15  to  March  31,  and  from  November  25  to 
December  31,  1903,  were  affected  ])y  ice  gorges  and  anchor  ice,  so  that 
no  rating  table  could  be  constructed  for  those  periods.  The  gage  is  a 
2  by  1  inch  vertical  timber  spiked  to  a  pile  of  the  })ridge  about  600 
feet  from  the  north  end.     It  is  read  once  each  day  by  T.  W.  Jenkins. 
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Discharge  measurements  are  made  at  high  water  from  the  })ridge,  which 
is  one-half  mile  long  and  is  supported  on  piles  at  interv  als  of  20  feet. 
The  initial  point  for  soundings  is  the  north  abutment  on  the  left  bank. 
The  channel  is  straight  for  600  feet  above  and  400  feet  ])elow  the  sta- 
tion. The  right  bank  is  low,  but  is  not  liable  to  overflow.  The  left 
bank  overflows  only  at  very  high  stages.  The  section  is  broad  and 
shallow,  with  a  sandy,  changeable  bed.  The  channel  is  broken  by 
islands  at  ordinary  stages,  and  is  covered  with  undergrowth  and  vege- 
tation. At  low  water  it  is  impossible  to  measure  the  velocity  in  the 
many  small  channels  and  the  discharge  has  to  be  estimated.  The  bench 
mark  is  a  20'penny  nail  driven  into  the  south  face  of  the  cap  on  the 
piling  to  which  the  gage  is  spiked.  It  is  directh^  over  the  gage  rod 
and  is  inclosed  in  a  circle  of  white  paint  and  marked  "B.  M.'"'  Its 
elevation  is  8.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  South  Platte  River  near  Julesburg,  Colo.,  in  1904. 


Date. 

Hydrographer. 

Mean 
velocity. 

Discharge. 

March  8 

M.  C.  Hinderlider 

Ft.  per  sec. 
1.35 
1.18 
1.18 
1.17 
1.18 
1.10 
1.42 
2.02 
1.76 
2.60 
2.98 

Second-feet. 
88 

March  16 

T.  W.  Jenkins    ,.    . 

19 

March  26 

do 

23 

April  2 

do 

15 

April  9 

do 

16 

April  16 

do 

12 

April  30 

do 

65 

May  9 

.    ...do 

546 

May  27  -  - 

do 

228 

June  3 

do 

1,542 

June  7 

do 

2,988 

HINDER! 
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Mean  daily  gage  height,  in  feet,  of  South  Platte  River  near  Julesburg,  Colo.,  for  1904. 


Dav. 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.90 

1.15 

1.40 

2.00 

2.10 

1.30 

1.30 

1.60 

1.75 

1.15 

1.30 

2.61 

1.85 

1.30 

1.30 

1.60 

1.65 

1.15 

1.30 

2.50 

1.85 

2.15 

1.25 

1.55 

1.55 

1.15 

1.30 

2.20 

1.75 

1.40 

1.25 

1.50 

1.60 

1.20 

1.40 

2.00 

1.65 

1.35 

1.20 

1.50 

1.60 

1.20 

1.40 

3.15 

1.60 

1.35 

1.20 

1.45 

1.45 

1.20 

1.35 

3.00 

1.85 

1.35 

1.20 

1.45 

1.35 

1.20 

1.35 

3.20 

1.80 

1.30 

1.20 

1.65 

1.35 

1.20 

2.00 

3.00 

1.70 

1.30 

1.20 

1.60 

1.30 

1.20 

1.80 

2.90 

1.60 

1.30 

1.20 

1.55 

1.25 

1.20 

1.70 

2.65 

1.60 

1.25 

1.20 

1.55 

1.20 

1.15 

1.60 

2.55 

1.95 

1.25 

1.20 

1.50 

1.20 

1.15 

1.45 

2.50 

1.90 

1.25 

1.20 

1.40 

1.20 

•l.l5 

1.40 

2.75 

1.80 

1.25 

1.20 

1.40 

1.20 

1.00 

1.35 

2.80 

1.60 

1.25 

1.15 

1.35 

1.20 

1.00 

1.35 

2.70 

1.55 

1.20 

1.15 

1.30 

1.20 

1.00 

1.30 

2.  70 

1.50 

1.20 

1.15 

1.30 

1.20 

1.00 

1.30 

2.70 

1.45 

1.35 

1.15 

1.40 

1.20 

1.00 

1.30 

2.70 

1.45 

1.30 

1.15 

1.45 

1.20 

1.15 

1.30 

2. 65 

1.60 

1.25 

1.15 

1.40 

1.20 

1.20 

1.30 

2.60 

1.60 

1.25 

1.15 

1.35 

1.20 

1.20 

1.30 

2.55 

1.60 

1.25 

1.15 

1.30 

1.20 

1.20 

1.30 

2.50 

1.60 

1.20 

1.15 

1.30 

1.20 

1.20 

1.30 

2.  45 

1.60 

1.20 

1.15 

1.30 

1.20 

1.25 

1.20 

2. 40 

1.60 

1.20 

1.15 

1.30 

1.20 

1.20 

1:30 

2.40 

1.55 

1.20 

1.15 

1.30 

1.20 

1.15 

1.75 

2.35 

1.50 

1.20 

1.15 

1.30 

1.20 

1.00 

1.60 

2.30 

1.50 

1.20 

1.15 

1.35 

1.20 

1.20 

1.60 

2.25 

1.45 

1.20 

1.15 

1.55 

1.15 

1.45 

1.65 

2.20 

1.35 

1.20 

1.65 

1.50 

1.15 

1.80 

1.30 

1.20 

1.45 

Nov. 


Dec. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


1.40 
1.35 
1.35 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.35 
1.40 
1.65 
1.60 
1.55 
1.55 
1.55 
1.55 
1.60 
1.60 
1.65 
1.80 
1.80 
1.80 
1.75 
1.75 
1.70 


1.65 
1.65 
1.60 
1.60 
1.75 

'  1.80 
1.75 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.90 
1.90 

(a) 


a  Frozen  during  remainder  of  year. 

Rating  table  for  South  Platte  River  near  Julesburg,  Colo.,  from  January  1  to  December 

31,  1904.   ' 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Di.scharge. 

Feet. 

Second-feet. 

Feet. 

Second.feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

4 

1.45 

75 

1.85 

315 

2.50 

1,315 

1.05 

7 

1.50 

95 

1.90 

360 

2.60 

1,550 

1.10 

10 

1.55 

115 

1.95 

410 

2.70 

1,830 

1.15 

15 

1.60 

140 

2.00 

465 

2.80 

2,200 

1.20 

20 

1.65 

165 

2.10 

590 

2.90 

2,620 

1.25 

25 

1.70 

195 

2.20 

735 

3.00 

3,  060 

1.30 

35 

1.75 

230 

2.30 

905 

P.  10 

3,  530 

1.35 

45 

1.80 

270 

2.40 

1,100 

3.  20 

4,040 

1.40 

60 

i 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  well  defined 
between  gage  heights  1  foot  and  3  feet. 
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Estimated  montJilij  disclKuye  of  South.  Platte  River  near  Jideslfary,  Colo.,  for  1904- 
[Drainage  area,  20,600  square  miles.] 


Month. 


March 

April 

May  

June 

July 

August 

September 

October 

NoveniV)er . 

December  1-15. 


Discliarge  in  second-feet. 


Maximum. 


The  period . 


860 
75 
465 
4,040 
590 
660 
165 
165 
270 
360 


Minimum.        Mean. 


15 

4 

35 

465 
35 
20 
15 
35 
35 

140 


56.9 
17.3 
95.6 
1,663 

182 
49.4 
23.  7 
76.8 

109 

263 


Total  in 
acre-feet. 


3,499 
1,029 

5,878 
98,  960 
11,190 
3,038 
1,410 
4,  722 
6,486 
7,824 


144, 000 


Run-oflf. 


Second-feet 

per  square 

mile. 


0.  0028 
. 00084 
.0046 
.081 
.0088 
.0024 
.0012 
.0037 
.0053 
.013 


Deptli  in 
inches. 


0.  0032 
.  00094 
.  0053 
.090 
.010 
.0028 
.  0013 
.0043 
.  0059 
.0072 


CLEAR   CREEK    AT    FORKSCREEK,    COLO. 

This  station  was  original}^  established  May  29,  1899,  by  John  E. 
Field.  The  station  is  located  at  the  United  States  Geological  Survey 
footbridge  just  below  the  Colorado  and  Southern  Railroad  bridge  near 
the  railroad  station,  and  is  an  important  station  on  account  of  its  loca- 
tion above  all  diversions  on  this  stream,  which  is  entirely  used  for  power 
and  irrigation  purposes.  The  chain  gage  is  fastened  to  the  wooden 
cribwork  on  the  left  bank  30  feet  below  the  footbridge.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  20.25  feet. 
Discharge  measurements  are  "made  from  the  single-span  footbridge. 
The  initial  point  for  soundings  is  a  brass-headed  nail  on  the  rail  of  the 
bridge  at  the  north  end.  It  is  marked  zero  with  white  paint.  The 
channel  is  straight  for  30  feet  above  and  150  feet  below  the  station. 
Both  banks  are  high  and  are  not  liable  to  overflow.  The  right  bank  is 
the  side  of  the  mountain  and  the  left  bank  is  the  retaining  wall  of  the 
railroad  embankment.  The  bed  of  the  stream  is  composed  of  small 
cobblestones  and  bowlders,  with  some  silt  at  low  stages.  The  current  is 
rapid  and  it  is  necessary  to  use  a  stay  wire  on  the  meter  at  high  stages. 
The  bench  mark,  established  October  8,  1903,  is  a  cross  cut  in  the  top 
of  the  downstream  stringer  over  the  first  strut  from  the  south  end  of 
the  footbridge.  When  established  its  elevation  above  the  gage  datum 
was  11.73  feet.     The  gage  is  read  twic^e  each  day  by  C.  W.  Hoisington. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Discharge  measurements  of  Clear  Creek  at  Forksrreek,  Colo.,  hi  1904. 


Date. 


March  19  «. 
April  14.. 

May  4 

May  24 


Hydrographer. 


R.  I.  Meeker 
G.  B.  Monk  . 
T.  E.  Brick . . 
do 


July  26 do 

August  16 do 

September  20  . .    G.  B.  Monk  . 
September  20  - .    M.  P.  Beeson 


Width. 


Area  of 
section. 


Square  feet. 


33 
41 
104 
70 
65 
54 
54 


Mean 
velocity. 


Ft.  per  sec. 


3.42 
5.17 
10.  V5 
7.23 
5.80 
4.17 
4.35 


Gage 
height. 


Feet. 


2.00 
2.52 
3.85 
3.  35 
3.10 
2.60 
2.60 


Discharge. 


Second-feet. 
43 
113 
212 
1,118 
506 
377 
225 
235 


"North  and  South  forks. 
Mean  daily  gage  height,  in  feet,  of  Clear  Creek  at  Forkscreek,  Colo.,  for  1904. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1      ; 

1.90 
1.90 
1.92 
1.90 
1.92 
1.90 
1.82 
1.85 
1.75 
1.88 
2. 02 
2.12 
2.18 
2.22 
2. 22 
2.08 
2.18 
2.22 
2.32 
2.40 
2.50 
2.32 
-  2.28 
2.28 
2.35 
2.35 
2. 42 
2.52 
2.55 
2.50 

2.52 
2.72 
2.70 
2.  55 
2.  52 
2.62 
2.72 
2.70 
2.70 
2.68 
2.72 
2.88 
2.88 
2.98 
2.95 
2.90 
2.88 
3.00 
3.08 
3.22 
3.22 
3.28 
3.52 
3.95 
3.95 
3.72 
3.60 
3.58 
3.50 
3.72 
3.85 

3.80 
3.80 
3.72 
3.55 
3.45 
3.42 
3.  55 
3.72 
3.  75 
3.65 
3.75 
3.90 
4.15 
4.15 
4.05 
4.22 
4.20 
4.22 
4.25 
4.32 
4.20 
4.15 
4.05 
4.00 
3.95 
3. 85 
3.85 
3.82 
3.85 
3.88 

3.85 
3.80 
3.70 
3.70 
3.70 
3.68 
3.68 
3.62 
3.65 
3.62 
3.  65 
3.65 
3.58 
3.55 
3.48 
3.45 
3.45 
3.45 
3.38 
3.35 
3.35 
3.40 
3.30 
3.42 
3.45 
3.35 
3.30 
3.40 
3.28 
3.28 
3.18 

3.35 
3.15 
3.08 
3.08 
3.08 
3.02 
3.00 
3.02 
2.92 
2.90 
2.90 
3.12 
3.10 
3.20 
3.20 
3.10 
3.10 
3.35 
3.20 
3.18 
3.20 
3.18 
3.05 
3.00 
3.00 
3.12 
3.22 
3.12 
3.10 
3.10 
3.18 

3.22 
3.18 
3.18 
3.12 
3.10 
3.02 
3.00 
3.00 
2.98 
2.92 
2.98 
2.90 
2.85 
2.85 
2.85 
3.02 
2.90 
2. 82 
2.80 
2.80 
2.80 
2.80 
2.80 
2.78 
2.70 
2.70 
2.70 
2.  72 
2.82 
2.82 

2.78 

2 

2.78 

.^ 

2.75 

4                     

2.72 

2.65 

6                   

2.65 

7   

2.65 

8 

2.70 

9        

2.  68 

10 

2. 65 

11        

2.  65 

12 

2.60 

13            

2.60 

14 

2. 60 

15 

2.60 

16 

2.60 

17         

2.60 

18 

2.60 

19                 

2.60 

20 

2.70 

21 

2.  65 

22 

2.  60 

23 

2.  55 

24 

2.  50 

25 

2.  55 

26 

2.  .50 

27 

2.  50 

28 

2.50 

29 

2.  .50 

30 

2.  .50 

31.. 

2.50 
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JidtiiKj  table  for  Clear-  Creek  at  Forkscreek,  Colo.,  from  January  1  to  December  31,  1904. 


Gage 
height. 

Feet. 

1.70 

1.75 

1.80 

1.85 

1.90 

1.95 

2.00 

2.10 

Discharge. 


Second-feet. 

92 

95 

98 

101 

105 

109 

113 

125 


Gage 
height. 


Feet. 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 


Discharge. 


Second-feet. 
139 
155 
173 
192 
216 
240 
268 
300 


Gage 
height. 


Feet. 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Discharge. 


Second-feet. 
340 
380 
430 
485 
550 
625 
720 


Gage 
height. 


Feet. 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 


Discharge. 


Second-feet. 
820 
935 
1,060 
1,190 
1,330 
1,470 
1,610 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
7  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  between  gage 
heights  2  feet  and  3.5  feet.     The  table  has  been  extended  beyond  these  limits. 

Estimated  inontldy  discharge  of  Clear  Creek  at  Forkscreek,  Colo.,  for  1904' 
[Drainage  area,  345  square  miles.] 


Month. 


April 

May 

June 

July 

August 

Septendjer. 
October  . . . 


The  period. 


Discharge  in  second-feet. 


Maximum. 


204 
1, 125 
1,638 
995 
515 
440 
262 


Minimum,  j     Mean. 


99 
197 
564 
420 
300 
240 
192 


139 

453 

1,092 

651 

385 
308 
219 


Total  in 
acre-feet. 


8,271 

27,  850 
64,  980 
40,  030 
23,  670 
18,  330 
13, 470 


196, 600 


Run-off. 


•Second-feet 

per  square 

mile. 


0.403 
].31 
3.17 
1.89 
1.12 
.893 
.635 


Depth  in 
inches. 


0.450 
1.51 
3.54 
2.18 
1.29 
.996 
.732 


LOUP    RIVER    AT   COLUMBUS,   NEBR. 

Observations  at  this  station  were  begun  October  13,  1894.  The  sta- 
tion was  established  by  O.  V.  P.  Stout.  It  is  located  about  75  yards 
above  the  Union  Pacific  Railroad  bridge  and  about  6  miles  above  the 
mouth  of  the  river.  There  is  an  island  about  1,000  feet  above  the  gag- 
ing section.  Discharge  measurements  are  made  by  means  of  a  five- 
eighths  inch  cable  and  car.  The  cable  is  fastened  to  a  large  tree,  and  is 
supported  b}^  a  post  on  the  west  bank.  On  the  east  bank  it  is  anchored 
to  a  timber  set  in  the  ground.  Distances  from  the  initial  point  are 
marked  in  red  paint  on  the  cable  at  12^-foot  intervals.     The  initial 
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point  for  soundings  is  the  zero  mark  on  the  cable.  The  channel  is 
straight  for  1,0(M)  feet  above  arid  300  feet  below  the  cable.  At  a 
point  150  feet,  below  the  cable  the  current  is  broken  by  old  piling  and 
masonry  piers  of  a  railroad  bridge.  The  section  at  the  gage  is  broad 
and  shallow,  with  rapid  velocity  and  a  shifting,  sandy  bed.  The  right 
bank  is  low,  sandy,  covered  w4th  willows  and  brush,  and  is  liable  to 
overflow  at  very  high  stages.  The  left  bank  is  about  10  feet  high  and 
is  not  liable  to  overflow.  Two  gages  are  maintained  at  this  station 
since  in  times  of  high  flood  or  ice  gorges  the  upper  one  often  becomes 
inaccessible. 

The  upper  gage  is  a  vertical  rod  12  feet  long  bolted  to  piling  160 
feet  above  the  railroad  bridge  on  the  left  bank. 

The  lower  gage  is  of  the  regulation  chain  and  weight  type  and  was 
installed  June  24,  1901,  at  the  highway  bridge  south  of  Columbus 
about  li  miles  below  the  upper  gage  at  the  Union  Pacitic  Railroad 
bridge.  The  distance  from  the  end  of  the  weight  to  the  index  is  24.50 
feet. 

Bench  mark  No.  1  is  a  standard  4-foot  iron  post  of  the  Geological 
Survey,  located  72  feet  east  of  the  upper  gage.  Its  elevation  is  21.83 
feet  above  the  zero  of  the  lower  gage  and  13.27  feet  above  the  zero 
of  the  upper  gage.  On  account  of  the  constantly  changing  cross  sec- 
tion a  large  number  of  discharge  measurements  are  necessary  to  obtain 
the  dail}^  discharge  with  a  fair  degree  of  accuracy.  In  order  to  render 
the  readings  of  the  two  gages  comparable  the  fall  of  the  river  was  very 
carefully  determined  between  the  two  and  found  to  be  8.56  feet.  The 
lower  gage  was  then  set  to  read  the  same  as  the  upper  gage;  that  is,  a 
diflerence  of  8.56  feet  exists  be.tween  the  zeros  of  the  two  gages,  but 
the  bench  marks  are  referred  to  the  same  datum;  that  is,  to  the  zero 
of  the  lower  gage.  Bench  mark  No.  2  was  also  established  on  the 
above  date  at  the  lower  gage  and  is  a  cross  cut  on  the  west  end  of 
the  cap  of  the  flrst  bent  of  the  north  bridge  approach.  Its  elevation 
above  gage  datum  is  10.91  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 
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Discharge  measurements  of  Loup  River  at  Columbus,  Nebr.,  in  1904. 


Hydrographer. 


J.  C.  Stevens. 

...-do  

....do  

....do  

....do  


Man^h  25 ... . 

May  8 

June  18 . 

June  25 

July  29 

July  29 ' do 

July  31 do 

July  31 do 

July  31 do 

July  31 do 

July  31 do 

July  31 do 

September  2 do 


Width. 


Feet. 
525 


520 
506 
514 
516 
512 
515 
515 
515 
515 
515 


Area  of 
section. 


Sq.  feet. 
961 
1,293 
1,  065 
1,682 
1,130 
1,274 
1,084 
1,036 
1,067 
1,045 
1,020 
1,018 
1,036 


Mean 
velocity, 


Ft. 


per  sec. 

3.23 

2.69 

3.24 

2.75 

2.57 

2.64 

2.52 

2.63 

2.60 

2.61 

2.44 

2.78 

2.78 


Gage 
height. 


Feet. 
4.75 
5.31 
4.85 
5.46 
4.82 
4.82 
4.77 
4.77 
4.77 
4.80 
4.80 
4.80 
5.01 


Dis- 
charge. 


Sec. -feet. 
3,099 
3, 483 
3,442 
4,630 
2,896 
3,376 
2,737 
2,723 
2,778 
2,  734 
2,492 
2,826 
2,880 


Mean  daily  gage  height,  in  feet,  of  Loap  River  at  Columbus,  Nebr.,  for  1904. 


Day. 


Mar.        Apr.       May.      June.      July.       Aug.       Sept.        Oct.       Nov. 


31. 


4.95 
4.90 
4.92 
4.90 
4.90 
4.95 
5.00 
5.20 
5.10 
5.05 
5.00 
5.00 
4.95 
4.90 
4.90 
4.90 
4.90 
4.95 
4.95 
5.00 
5.05 
5.05 
5.10 
5.15 
5.40 
5.35 
5. 20 
5.05 
4.98 
4.95 


4.95 
4.90 
4.90 
4.95 
4.95 
4.98 


5.30 
5.30 
5.25 
5.20 
5.15 
5.15 
5.15 
5.15 
5.05 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.98 
5.00 


5.90 
5.00 
4.90 
4.50 
4.50 
4.50 


4.70 
4.80 
5.10 
5.15 
5.20 
5.15 
4.95 
4.95 
5.10 
7.30 
5.60 
5.40 
5.30 
5.80 
5.40 
5.20 
5.00 
4.85 
4.90 
4.80 
4.90 
4.75 
4.60 
4.75 
5.42 
5.45 
5.30 
5.10 
5.00 
4.92 


4.90 
4.90 
4.90 
4.95 
5.00 
5.78 
6.00 
6.25 
5.80 
6.49 
6.20 
5.42 
4.96 
4.82 
4.72 


5.11 
5.10 
5.10 
5.80 
4.80 
4.70 
4.70 
4.75 
4.70 
4.95 
4.70 
4.64 
4.56 


4. 52 
4.48 
4.71 
4.84 
4.87 
4.85 
4.80 
4.85 
5.15 
5.15 
4.75 
4.65 
4.55 
4.50 
4.42 
4.45 
4.50 
4.60 
4.72 
4.77 
4.85 
4.65 
4.45 
4.40 
4.40 
4.40 
4  40 
4.40 
4.40 
4.45 
5.10 


4.90 
5.00 
5.60 
5.20 
5.00 
4.65 
4.65 
4.65 
4.56 
4.48 
4.40 
4.50 
4.50 
4.50 
5.10 
4.60 
4.55 
4.45 
4.55 
4.50 
4.60 
4.70 
4.70 
4.60 
4.70 
4.70 
4.70 
4.90 
5.00 
5.00 


5.10 
5.35 
5.30 
5.25 
5.10 
4.85 
4.  66 
4.65 
4.70 
4.95 
4.85 
5.00 
4.90 
4.80 
4.80 
4.75 
4.70 
5.10 
6.30 
6.10 
5.00 
4.80 
4.80 
4.55 
4.50 
4.40 
4.45 
4.40 
4.45 
4.50 
4.45 


4.45 
4.45 
4.40 
4.45 
4.45 
4.30 
4.45 
4.55 
4.55 
4.60 
4.60 
4.60 
4.60 
4. 55 
4:60 
4.60 
4.60 
4.65 
4.60 
4.69 
4.65 
4.65 
4.65 
4.80 
4.50 
4.50* 
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Me(in  daily  discharge,  in  second-feet,  of  Loup  River  at  Columbus,  Nehr.,  for  1904. 


Day. 


Mar. 


Apr. 


5,400 
5,400 
5, 180 
4,300 
3,890 
3,710 
3,550 
3,400 
3,260 
3, 260 
3,260 
3,260 
3,130 
3,130 
3,130 
3,260 
3,260 
3,260 
3,550 


3,550 
3,400 
3,400 
3,260 
3,260 
3,400 
3,550 
4,300 
3,710 
3,550 
3,400 
3,400 
3,260 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,130 
3, 260 
3, 260 
3,260 
3,400 
4,300 
4,090 
3,550 
3,000 
2,870 
2. 740 


May. 


2,740 
2,500 
2,500 
2, 620 
2,500 
2, 620 
3,000 
3,400 
3,400 
3,260 
3,130 
3,130 
3,130 
3,130 
3,130 
3,000 
2,870 
2,870 
2,870 
3,000 
3,000 
3,000 
3,000 
3,000 
4,  750 
6,500 
3,130 
2,870 
1,930 
1,930 
2,040 


June. 


2,500 
2,740 
3,710 
3,890 
4,090 
3,890 
3,400 
3,400 
3,890 
20,000 
6,060 
5,400 
4,960 
7,400 
5,400 
4,520 
3,890 
3,400 
3,400 
3,000 
3,130 
2, 620 
2, 150 
2, 380 
4,300 
4,520 
3,890 
3,260 
3,000 
2,  740 


July. 


2,740 
2,740 
2,740 
2,870 
3,000 
6,060 
7, 050 
9,250 
6,060 

11,750 
9,250 
4,520 
3,000 
2,620 
2,380 
2,150 
2,380 

10, 250 
3, 550 
3,550 
3,550 
6,500 
2,  740 
2, 500 
2, 500 
2,740 
2, 620 
3,260 
2, 620 
2,500 
2, 820 


Aug. 


2,150 
2,150 
2,620 
3,000 
3,000 
3,000 
2,870 
3,000 
3,890 
3,710 
2, 620 
2,380 
2,150 
2,040 
1,820 
1,820 
1,930 
2,150 
2,380 
2, 500 
2, 740 
2, 150 
1,740 
2,660 
1,660 
1,660 
1,660 
1,660 
1,660 
1,740 
3,260 


Sept. 


2,740 
2,870 
4,960 
3,400 
3,000 
2,150 
2,150 
2,150 
1,930 
1,820 
1,660 
1,820 
1,820 
1,820 
3,280 
2,040 
1,930 
1,740 
1-,  930 
1,820 
2,040 
2,260 
2,760 
2, 040 
2,260 
2,260 
2,260 
2, 740 
3,000 
3,130 


Oct. 


3, 260 
4,090 
3,890 
3,710 
3,260 
2,620 
2,150 
2,150 
2,260 
2,870 
2,620 
3,000 
2,740 
2,500 
2,500 
2,380 
2,260 
3,260 
9,750 
7,800 
3,000 
2, 500 
2,500 
1,930 
1,820 
1,660 
1,740 
1,660 
1,740 
1 ,  820 
1,740 


Nov. 


1,740 
1,740 
1,660 
1,740 
1,740 
1,510 
1,740 
1,930 
1,930 
2,040 
2,040 
2,040 
2, 040 
1,930 
2,  040 
2, 040 
2,  040 
2, 150 
2, 040 
2, 260 
2, 150 
2, 150 
2, 150 
2,  500 
1 ,  820 
1,820 


Note.— Daily  discharge  obtained  indirectly  according  to  the  method  outlined  in  the  Nineteenth 
Ann.  Kept.  U.'S.  Geol.  Survey,  pt.  4,  1899,  p.  323  et  seq. 
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Estimated  monthly  discharge  of  Lov/p  River  at  Columlms,  Nehr.,  for  1904- 
[Drainage  area,  13,540  square  miles.] 


Month. 


Mareli  13-31... 

April 

May 

June 

July 

August 

September 

October 

November  1-26 


The  period 


Discharge  in  second-feet. 


Maximum. 


5,400 
4,300 
6,500 
20, 000 
11,750 
3,890 
4,960 
9,750 
2,500 


Minimum. 


3, 130 
2,740 
1,930 
2, 150 
2,150 
1,660 
1,660 
1,660 
1,510 


Mean. 


3,715 
3,  343 

3,  031 

4,  364 
4,266 
2,380 
2,392 
2,941 
1,  96.1 


Total  in 
acre-feet. 


140,  000 
198,  900 
186,  400 
259,  700 
262, 300 
146,  300 
142,  300 
180, 800 
101, 100 


1,  618,  000 


Run-off. 


Second-feet 

per  square 

mile. 


0.274 
.247 
.224 
.322 
.315 
.176 
.177 
.217 
.145 


Depth  in 
inches. 


0.194 
.276 
.258 
.359 
.363 
.203 
.198 
.250 
.140 


Note.— The  measurements  made  in  1904  were  not  sufficiently  well  distributed  to  make  the  above 
monthly  estimate  other  than  a  rough  approximation. 


MISCELLANEOUS  MEASUREMENTS  IN  THE  PLATTE  RIVER  DRAINAGE  BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Platte 
River  drainage  basin  in  Nebraska,  in  1904: 

Miscellaneous  measuremerds  in  the  Platte  River  drainage  basin  in  1904. 


Date. 

Hydrographer. 

Stream. 

Locality. 

Area. 

Mean 
veloc- 
ity. 

Dis- 
charge. 

August  31  

June  22 . 

H.O.Smith.... 
R.  D.  Hubbard  . 
do 

Blue  Creek 

Sec.  18,  T.  16,  R.  42 . . . 
Sec.  5,  T.  25,  R.  26.... 
Dunning  Nebr. 

Sq.feet. 

Ft.  per 
sec. 

Sec-feet 
48 

Calf  Creek      

1 

September  15.. 

May  26 

May  26  ... 

Dismal  River 

Elkhorn  River 

395 

J.  C.Stevens  ... 
do 

Arlington,  Nebr 

do 

523 

526 

2.57 
2.44 

1,343 
1,284 

September  13.. 

R.  1).  Hubbard  . 
R.  H.Willis  .... 
H.  0.  Smith  .... 
do 

Goose  Creek 

Glen  wood  Creek 

Lodgepole  River  . . . 
do 

Sec  18  T  25  R.  24 

14.4 

Sec.  15,  T.  18,  R.  50... 

6 

April  27 

April  27 

Sec.  8,  T.  14,  R.  51 

8.6 

Sec.  9,  T.  14,  R.  61.... 
Sec.  10,  T.  14,  R.  51... 
Sec.  33,  T.  15,  R.  56 . . . 



7.6 

April  27 

do 

do 

7.2 

April  28  .     .   . 

do 

do            

1 

14.4 

April  30 

do 

do 

Sec. 31, T.  15,  R. 56... 

! 

12.4 

Mav  2 

do 

do                   ..  . 

State     line,     Colo.- 
Nebr. 

1  mi. E. State  line... 

4.3 

May  2  . .   . 

do 

do 

4.6 

May  3 

do 

do 

Sec  8  T  14  R  58 

34.7 

May  4 

do 

do 

Sec.  29,  T.  15,  R.  55... 

20.  5 

do            

do 

Sec.  33,  T.  15,  R.  56  . . . 

48.2 

June  15 

do 

do.. 

Kimball.  Nebr 

2.1 
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Miscellaneous  measurements  in  the  Platte  River  drainage  hasin  in  1904 — Continued. 


Date. 

Hydrographer. 

Stream. 

Locality. 

Area. 

Mean 
veloc- 
ity. 

Dis- 
charge. 

September  6  . . . 
September  8 

H.  0.  Smith  .... 
do  . 

Lodgepole  Riyer  ... 
do 

Kimball,  Nebr 

Sq.fed. 

Ft.  per 

Sec-feet. 
13.4 

3  mi.  W.  Kimball, 
Nebr. 

Sec.  31,  T.  14  R.  46 . 

8.7 

September  8 

do  . 

.do 

3.3 

May  24 

May  24 

R.D.Hubbard.. 
do 

Middle  Loup  River. 
do 

Seneca,  Nebr 

Thedford,  Nebr  .... 

Arcadia,  Nebr 

St.  Paul,  Nebr 

Thedford,  Nebr  .... 

Sec.  32,  T.  19,  R.  21, 
Nebr. 

St.  Paul,  Nebr 

Brovvnlee,  Nebr 

do 

82 

92 

365 

2, 079 

90 

827 
55 
57 
89 

2.50 
2.95 
3.40 
G.16 
2.58 

2.68 
2.67 
2.81 
2.  55 

205 
271 

June  10 

do 

do 

'?  162 

June  10 

June  22 

do 

J.  A.  Green 

do 

do 

«12,800 
232 

October  11 

June  10 

June  20 

Adna  Dobson... 

R.D.Hubbard.. 
do...    • 

do 

North  Loup  River.. 
.   ...do 

878 

2, 219 
147 

June  20 

do 

do 

160 

June  21 

J.  A.  Green 

...   .do 

Cascade,  Nebr 

927 

September  14 . . 

R.  D.  Hubbard . . 

J.  A.Green 

do 

do 

467 

July  26 

South  Loup  River  . . 
do 

Callaway  Nebr 

82 

Julv27 

Sec.  27,  T.  18,  R.  26... 

9 

July  28 

.   .do 

do 

Sec.  31,  T.  17,  R  24 

56 

July  28 

do 

do 

Sec.  30,  T.  15,  R.  21 . . . 

103 

July  25      . 

..      do 

Mud  Creek 

Litchfield   Nebr 

37 

May? 

August  28 

September  13 . . 

J.C.Steyens  .... 
R.D.Hubbard.. 
H.O.Smith 

Platte  River 

do 

Valley,  Nebr 

Grand  Island  Nebr 

1,580 

2.  51 

3, 976 
Dry 

do. 

Sec.  29,  T.  12,  R.  26 . . . 

36 

August  27 

do 

North  Platte  River . 
do 

Southerland  Nebr 

August  28 

do 

Sec.  18,  T.  14,  R.  36 

30 

August  30 

do 

do 

Lewellen,  Nebr 

60 

March  26 

J.C.Steven.s 

South  Platte  River  . 
do 

North  Platte  Nebr 

Dry. 

April  17 

Ogalalla,  Nebr 

Dry. 

May  27  .... 

J.C.Steyens 

do 

Julesburg  Nebr 

130 

May  27 

R.D.Hubbard.. 
J  C.  Steyens 

do' 

North  Platte,  Nebr.. 

11 

June  13 

do 

do 

906 

2.  ACy 

2, 231 

June  16 

April  30 

H.O.Smith 

R.D.Hubbard.. 
Adna  Dobson... 

Pumpkin  Seed  Creek 
Spotted  Tail  Creek  . 
Victoria  Creek 

Sec.  33,  T.  19,  R.  52... 
Sec.  2,  T.  23,  R.  56 

11.4 
1 

October  11 

Sec.  1,T.19,  R.  21 

2.6 

«  Flood  measurement  gage  height  3.60. 
KANSAS   RIVER   DRAINAGE   BASIN. 

The  drainage  basin  of  Kansas  liiv^er  lies  between  those  of  the  Platte 
and  Arkansas  rivers,  being  entire!}^  within  the  region  of  the  Great 
Plains  and  principally  within  the  arid  or  seniiarid  area.  It  has  no 
mountain  tri])utaries,  l)ut  depends  entirel}^  for  its  water  suppU'  upon 
the  water  which,  falling  within  or  near  the  basin,  percolates  slowly 
to  the  drainage  channels.  The  catchment  area  extends  from  eastern 
Colorado  to  Missouri  River,  a  distance  from  east  to  west  of  485  miles. 
Its  extreme  width  is  about  200  miles.  Th«  main  stream  of  Kansas 
River  is  formed  at  Junction,  Kans.,  by  Republican  and  Smoky  Hill 
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rivers  and  flows  oast  into  the  ^Missouri  ;it  Kansas  C'ity.  'I'he  Repiil)- 
lican,  its  principal  trilmtarv.  drains  southern  Ne))raska  and  northern 
Kansas  by  means  of  many  small  trihutary  ereeks.  Solomon,  Saline, 
and  Smoky  Hill  rivers  drain  the  plains  of  northwestern  Kansas. 
Bhie  Kiver  is  a  tri))utary  in  mntheastern  Kansas,  flowing  south  into 
Kansas  Kiver  near  ^lanliattan.  Ivans. 

KANSAS    KIVEK    NEAR    ST.    (JEOKGE.   KANS. 

This  station  was  established  as  a  Hood  station  April  lo.  liU»4.  hy 
^I.  C.  Hinderlider.  It  is  located  at  the  highway  bridge  one  fourth 
mile  east  of  St.  (Teorge.  and  opposite  the  Tnion  Paciflc  Railroad  tracks. 
A  plain,  vertical  gage  is  painted  on  the  north  face  of  the  upstream 
tube  of  the  rirst  pier  from  the  left  end  of  the  bridge.  It  is  graduated 
to  feet  and  tenths  from  10  to  '26  feet.  During  ltH»4r  the  gage  was  read 
once  daily,  or  oftener  during  sudden  changes  in  the  stage  of  the  river, 
by  Ct.  a.  Parr,  station  agent  for  the  rnion  Pacific  Hailroail.  r)ischarge 
measurements  are  made  from  the  downstream  side  of  the  bridge,  to 
Avhich  the  gage  is  attached.  The  initial  point  for  soundings  is  the  foot 
of  the  north  abutment  on  the  downstream  side.  The  current  is  straight 
for  about  half  a  mile  above  and  below  the  station,  and  the  current  is 
medium  to  swift.  Roth  banks  overflow  for  some  distance  back  from 
the  main  stream.  The  bed  of  the  stream  is  composed  princi})ally  of 
shale,  with  a  sand  deposit  in  places,  and  is  permanent  on  the  left  side 
of  the  river,  but  unstable  on  the  right  or  south  side.  Bench  mark 
No.  1  is  a  United  States  (leological  Survey  standard  benih-mark  tablet 
set  in  the  southwest  corner  of  the  north  masonry  abutment  of  the 
bridge,  on  the  top  surface  of  the  bridge  seat.  Its  elevation  is  26.208 
feet  above  the  datum  of  the  gage,  and  1>93.31>  feet  above  sea  level. 
Bench  mark  No.  2  is  a  Tnited  States  Coast  and  Geodetic  Survey 
bench  mark  on  the  window  sill  of  Johnston's  store  in  St.  George.  Kans. 
Its  elevation  is  o7.57l  feet  above  the  datum  of  the  gage,  and  1.004.69 
feet  above  sea  le\  t^l.      This  station  has  ))een  abandoned. 

The  (d)servatioiis  at  thi^  station  during  UH)-I:  have  been  made  under 
the  direction  of  \\'.  (t.  Kussell.  resident  hydrographer. 
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Gage  heiglda,  in  feet,  of  Kansas  Rlrer  near  St.  George,  Kam.,  for  1904. 


Date. 

A.M. 

G.H. 

P.M. 

G.H. 

Date. 

A.M. 

G.H. 

P.M. 

G.H. 

April  25 

Feet. 

6.30 
3.00 
7.30 
7.00 
7.00 
7.00 

Feet. 
10.1 
14.3 
14.3 

12.8 
10.0 
10.5 

June  26 

10.00 
7.00 
7.00 
7.00 
j    7.00 
1  12.00 
7.00 
7.00 

Feet. 
17.6 
16.2 
14.4 
12.6 
13.3 
14.3 
13.6 
11.6 

7.00 

Feet. 
17.3 

April  2G 

1     6.30 

1  11.00 

G.30 

12.6 
13.8 
13.6 

June  27 

June  28 

April  27 

June  29 

7.00 

12.3 

Mav9 

June  30 

7.00 

7.00 

f    7.00 

1  10.30 

[  12.00 

7.00 

7.00 

7.00 

7.00 

7.00 

12.00 

7.00 

j    7.00 

(  12.00 

7.00 

7.00 

7.00 

10.4 
10.0 
10.0 
12.1 
13.0 
12.6 
11.7 
11.0 
11.8 
11.0 
12.0 
11.7 
13.4 
13.2 
12.3 
10.9 
10.6 

7.00 
7.00 

July  1 

14.0 
12.  3 

May  11 

3.00 
6.00 

7.00 
7.00 
7.00 
7.00 
7.00 

13.8 
14.3 

12.0 
11.2 
11.6 
10.9 
12.8 

July  2 

May  29 

July  4 

7.00 
7.00 

10.0 
12.4 

Mav30 

July  5 

July  6 

7.00 

f    6.0O 

1     9.00 

i  12. 00 

f    7.00 

\  10.00 

[  12.00 

7.00 

■    10.00 

12.00 

f    7.00 

1  10.00 

[  12.00 

7.00 

10.00 

7.00 

7.00 

7.00 

7.00 

7.00 

7.00 

11.3 
16.6 
17.6 
18.3 
18.6 
18.0 
17.6 
17.8 
17.6 
17.4 
17.1 
17.1 
16.9 
15  5 

May  31 

3.00 
7.00 

19.0 
19.6 

June  1.   . . 

July  7 

June  2 

3.00 
7.00 

17  6 

June  3 

July  8 

17.9 

June  4 

7.00 
7.00 

13.0 
13.0 

3.00 
7.00 

17  3 

June  5 

July  9 

17  1 

June  6 

7.00 
7.00 
7.00 
7.00 
7.00 

11.6 
10.3 
11.0 
10.6 
11.8 

June  7 

3.00 
7.00 

16.6 
16.2 

June  11 

July  10 

June  15 

7.00 

12.00 

7.00 

11.1 
11.8 
11.6 

15.2 
15. 0 
14.7 
15.0 
14.2 
13.6 
12.0 

7.00 
7.00 
7.00 
7.00 

July  11 

15.1 

15  0 

June  17 

7.00 
7.00 
3.00 
7.00 

10.8 
10.0 
17.0 

17.6 

July  12...     . 

14.8 

June  24 

July  13 

14  7 

{    7.00 

J  10.00 

1  12.00 

7.00 

12.4 
1.5.0 
16.0 
17.6 

July  14 

June  25 

July  15 

July  16 

June  2o 

3.00 

17.5 

KANSAS    KIVKK    AT    CHICAGO,    ROCK   ISLAND    AND    PACIFIC^    RAILROAD 
BRIDGE,  TOREK  A,  KANS. 

This  station  was  established  as  a  Hood  station  April  14,  1904,  by 
M.  C.  Hinderlider.  It  is  located  at  the  Chicago,  Rock  Island  and 
Pacific  Railroad  bridge,  about  2,100  feet  above  the  Melan  Arch  Bridge, 
and  4,500  feet  above  the  Atchison,  Topeka  and  Santa  Fe  Railway 
bridge  at  Topeka,  Kans.  A  plain  gage,  graduated  to  feet  and  tenths, 
is  painted  on  the  south  face  of  the  first  pier  from  the  left  end  of  the 
bridge.  The  gage  reads  from  5  to  23  feet,  the  10-foot  mark  being 
about  5  feet  above  mean  low  water.  During  1904  the  gage  was  read 
once  daily,  or  of tener  during  sudden  changes  in  the  stage  of  the  river,  by 
E.  M.  Mathers,  station  agent  for  the  Chicago,  Rock  Island  and  Pacific 
Railroad.  Discharge  measurements  are  made  from  the  downstream 
side  of  the  five -span  bridge  to  which  the  gage  is  attached.  The  initial 
point  for  soundings  is  the  north  face  of  the  right  abutment.  The  chan- 
nel is  straight  for  about  1  mile  above  and  below  the  station.  The  cur- 
rent is  moderate  at  ordinarv  mik!  ;  wift  at  high  stages.     The  right  bank 
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is  a  15-foot  bluff,  having*  a  slope  of  about  45°,  and  composed  principally 
of  loam  lined  with  loose  riprap  of  stone.  The  left  bank  is  not  as  liigh 
as  the  right  bank  and  below  the  station  leads  on  to  a  gravel  bar  which 
extends  out  for  about  500  feet.  Both  banks  are  subject  to  overflow. 
The  bed  of  the  stream  is  composed  of  sand  and  silt,  but  is  fairly  per- 
manent. The  water  flows  in  one  channel  at  all  ordinal^  stages  broken 
by  four  concrete  piers,  and  at  very  high  water  spreads  out  over  North 
and  South  Topeka  for  distances  varying  from  one-fourth  to  1  mile  out 
from  the  river  channel.  Bench  mark  No.  1  is  a  cross  on  the  south- 
west corner  of  the  left  abutment,  and  is  marked  "U.  S.  G.  S.  B.  M., 
El.  883.822."  Its  elevation  is  23.635  feet  above  the  datum  of  the  gage. 
This  station  has  been  abandoned. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measurement  of  Kansas  River  at  CJiicago,  Rock  Island  and  Pacific  Railroad 
bridge,  Topeka,  Kans.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

June  6 

M.  C.  Hinderlider.... 

Feet. 
820 

Sq.feet. 
4,616 

Ft.  per  sec. 
5.09 

Feet. 
11.95 

Sec-feet. 
23,  480 

Mean  daily  gage  heigJit,  in  feet,  of  Kansas  River  at  Chicago,  Rock  Island  and  Pacific 
Railroad  bridge,  Topeka,  Kans.,  for  1904. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

8.18 
7.35 
6.  85 
6.70 
6.70 
6.60 
6.60 
7.55 
7.90 
9.15 
9.25 
8.30 
8. 25 
8.28 
7.70 
8.60 

10. 65 
11. 60 
12.20 
12.35 
12.  75 
12.35 
10.60 
10.05 
9.25 
10.00 



13.20 
11.70 
10.30 
10.50 
10.50 
17.30 
22.05 
19.40 
18.60 
17.20 
16.35 
14.00 
13.75 
13.70 
12.80 
12.10 

6.40 
6.40 
6.20 
6.20 
6.10 
6.00 

6.00 
6.00 
6.00 
6.00 
5.80 
5.70 

5.70 
5.70 

17 

9.20 
8.  60 
7.92 
7.55 
7.00 
6.75 
6.45 
6.30 
6.20 
6.40 
7.05 
6.62 
12. 35 
17. 55 
12.38 

11.10 
10.30 

12. 05 

16.  85 
15.  70 
14.10 
12.70 
11.70 

11.40 
10.70 
9.70 
8.60 
8.00 
9.80 
8.40 
8.20 
8.10 
7.70 
7.40 
7.40 
6.  90 
6.70 

5.70 

2 

18 

5.60 

3 

19 

5.70 

4 

20 

5.80 

5 

21 

22 

5.80 

7 

23 

6.00 

8 

24 

10.20 
10.42 
10.62 
13.22 
12.10 
11.60 
9.80 

5.90 

9 

25 

5.80 

10 

26 

5.80 

11 

27 

5.80 

12 

28 

13 

29 

5. 50 

14 

30 

5. 20 

15 

31 

5.20 

16  . 

KANSAS  RIVER    AT  ATCHISON,  TOPEKA  AND    SANTA    FE    RAILWAY    BRIDGE, 

TOPEKA,  KANS. 

This  station  was  established  as  a  flood  station  April  14,  1904,  by 
M.  C.  Hinderlider.  It  is  located  at  the  Atchison,  Topeka  and  Santa 
Fe  Railroad  bridge,  2,300  feet  below  the  Melan  Arch  Bridge,  and 
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4,500  feet  below  the  Chicago,  Rock  Island  and  Pacific  Railroad  ])ridge, 
at  Topeka,  Kans.  A  plain  vertical  gage  is  painted  on  the  south  side 
of  the  third  pier  from  the  right  abutment.  The  gage  is  graduated  to 
feet  and  tenths  from  10  to  23  feet,  the  23-foot  mark  being  at  the  top  of 
the  capstone  and  the  10-foot  mark  being  about  5  feet  above  mean  low 
water.  During  1904  it  was  intended  to  have  the  gage  read  once  a  day  or 
oftener  during  sudden  rises  in  the  stage  of  the  river,  but  the  observer 
failed  to  do  this.  Discharge  measurements  are  made  from  the  down- 
stream side  of  the  six-span  bridge  to  which  the  gage  is  attached.  The 
bridge  has  a  trestle  approach  on  the  left  end  316  feet  long.  The  initial 
point  for  soundings  is  on  the  northeast  corner  of  the  right  abutment. 
The  channel  is  straight  for  1  mile  above  and  1,000  feet  below  the  sta- 
tion and  the  current  is  swift.  The  right  bank  is  high  and  rocky,  l)ut 
is  subject  to  overfiow\  The  left  bank  is  low,  leading  out  to  a  sand  and 
gravel  bar  extending  out  for  about  1,000  feet.  This  was  covered  dur- 
ing the  flood  of  1903  and  1904  to  a  depth  of  from  3  to  8  feet.  The  bed 
of  the  stream  is  composed  of  sand  and  deposits  of  silt,  and  is  unstable. 
The  bench  mark  is  a  United  States  Coast  and  Geodetic  Survey  bench 
mark,  designated  as  ''N"  in  the  records  of  the  Geodetic  Survey.  It 
is  on  the  northeast  corner  of  the  capstone  of  the  right  abutment  of  the 
bridge.  Its  elevation  is  26.708  feet  above  the  zero  of  the  gage  and 
883.98  feet  above  mean  sea  level.     The  station  has  been  abandoned. 

KANSAS    RIVER «  AT   LECOMPTON,  KANS. 

The  gaging  station  at  Lecompton  was  established  April  16,  1899,  at 
the  new  wagon  bridge.  On  June  24, 1900,  a  new  gage  was  esta])lished, 
the  old  gage  having  been  broken.  Later,  a  pine  board  1  inch  by  6 
inches  by  10  feet  long,  graduated  to  feet  and  tenths,  was  spiked  on 
top  of  the  old  gage,  at  the  same  elevation.  November  5,  1904,  a 
new  gage  was  put  in;  this  gage  is  in  three  sections.  The  first  is  a 
pine  board  graduated  from  zero  to  3  feet  and  spiked  to  a  pile  23  feet 
north  of  the  initial  point.  The  second  section  is  painted  on  the  down- 
stream pier  of  the  second  set  and  graduated  from  3  feet  to  10  feet, 
and  the  third  section  is  painted  on  the  upstream  pier  of  the  first 
set  and  is  graduated  from  10  feet  to  29.5  feet.  On  October  26,  1900, 
a  bench  mark  was  established  on  top  of  the  bottom  flange  of  the  iron 
strut,  connecting  the  two  iron  cylinders  at  the  south  end  of  the  high- 
way bridge  over  the  river.  The  bench  mark  is  at  the  west  end  of  the 
strut,  next  to  the  cylinder.  Its  elevation  is  12.19  feet  above  the  zero 
of  the  gage.  The  observer  is  A.  D.  McAdow.  The  channel  is  some- 
what curved  at  the  bridge,  and  the  bridge  is  slightly  oblique  to  the 
direction  of  the  current.  The  channel  has  a  width  of  800  feet,  broken 
by  four  metal  piers.     The  left  bank  is  low  and  subject  to  overflow 

a  Also  known  as  Kaw  River. 
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during  high  water.     The  bed  of  the  stream  is  saiid}^  with  some  rock, 
and  changes  slightly. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discliarge  measurements  of  Kansas  River  at  Lecompton,  Kans. ,  in  1904. 


March  18... 

April  28 

May  31 

June  7 

July  10 

July  15 

November  5 


Hydrographer. 


W.  G.  Russell 

do 

do 

do 

do 

do 

do 


Width. 


Feet. 
695 
752 

774 

772 
808 
780 
603 


Area  of 
section. 


Square  feet. 
1,513 
7,973 
8,174 
7,  057 
12,  660 
8,504 
1,  652 


Mean 
velocity. 


Ft.  per  sec. 
2.25 
4.11 
4.61 
4.06 
4.48 
4.28 
2.47 


Gage 
height. 


Feet. 

3.10 
10.95 
11.50 

9.70 
14.  25 
10.  43 

2.80 


Discharge. 


Second-feet. 

3,  532 

32,  780 

37,  730 

28,  690 

.  56,660 

36,  370 

4,078 


Mean  daily  gage  Jteight,  in  feet,  of  Kansas  River  at  Lecompton,  Kans.,  for  1904. 


Day. 


1. 

2. 
3 
4. 
5, 
6. 
7, 
8. 
9 
10 
11 
12, 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Jan. 


4.00 
4.00 
4.00 
4.00 
3.90 
3.90 
3.85 
3.80 
3.80 
3.75 
3.70 
3.70 
3.60 
3.60 
3.60 
3.50 
3.50 
3.50 
3.50 
3.50 
3.45 
3.  4;) 
3.40 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
3.30 
3.20 


Feb. 


3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.05 
3.10 
3.20 
3.30 
3.30 
3.40 
3.40 
3.50 
3.50 
3.50 
3.50 
3.60 
3.  CO 
3.60 


Mar. 


3.60 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.40 
3.40 
3.40 
3.40 
3.40 
3.30 
3.20 
3.15 
3.00 
3.10 
3.10 
3.10 
3.10 
3.20 
3.30 
3.90 
6.00 
6.00 
5.90 
5.80 
5.80 
5.  70 
5.70 


Apr. 


5.70 
5.60 
5.60 
5.50 
5.45 
5.40 
5.30 
5.30 
5.20 
5.20 
5.15 
5.10 
5.00 
5.00 
4.95 
4.90 
4.90 
4.90 
4.80 
4.75 
4.75 
4.85 
5.00 
8.00 
9.75 
9.50 
11.65 
10.40 
10.30 
8.50 


May. 


6.90 
6.20 
5.75 
5.55 
5.35 
5.15 
5.00 
5.70 
6.20 
6.35 
6.  70 
7.00 
7.00 
6.80 
6.95 
7.75 
8.25 
7.60 
7.55 
7.50 
7.30 
7.05 
6.70 
6.30 
6.20 
6.00 
5.  95 
5.80 
10.  25 
15.  50 
11.80 


June. 


10.10 
10.60 
11. 85 
11.05 
10. 75 
10.80 
9.50 
8.00 
8.10 
7.70 
7.80 
7.95 
7.75 
7.  25 
6.90 
7.35 
9.10 
8.60 
7.  75 
7.20 
7.00 
6.70 
6.20 
6.15 
10.50 
14.70 
13.70 
12.00 
10.70 
10.05 


July. 


11.10 

9.60 

8.70 

8.45 

10.10 

16. 75 

20.75 

18.75 

16. 45 

14.55 

13.15 

12.10 

11.40 

11.00 

10.50 

9.  55 

8.95 

8.65 

7.10 

6.75 

6.65 

7.25 

7.35 

6.80 

6.40 

6.10 

5.85 

5.  60 

5.30 

5. 15 

4.95 


Aug. 


4.80 
4.55 
4.25 
4.20 
4.15 
4.10 
4.05 
4.00 
4.00 
3.90 
3.85 
3.80 
3.80 
3.80 
3.80 
3.70 
3.70 
3.70 
3.65 
3.60 
3.60 
3.55 
3.50 
3.45 
3.40 
3.40 
3.40 
3.35 
3.30 
3.30 
3.25 


Sept. 


3.20 
3.20 
3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.05 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.95 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
3.10 


Oct. 


3.50 
3.75 
3.80 
3.95 
4,00 
4.00 
4.00 
3.90 
3.90 
3.90 
3.90 
3.90 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.75 
3.70 
3.70 
3.70 
3.60 
3.60 
3.60 
3.50 
3.50 
3.45 
3.40 
3.40 
3.30 


Nov. 


3.25 
3.20 
3.15 
3.10 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.65 
2.60 
2.60 
2.  60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.45 
2.40 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 


Dec. 


2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.  20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
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RatiiKj  t((hle  for  Kansas  River  at  Lerompton,  Kans.,  from  January  1  to  July  -5,  1904. 


Gage 
height. 

Feci. 

3.00 

3.10 

3.20 

3.  30 

3.  40 

3.  50 

3.60 

3.70 

3.80 

3.90 

4.00 

4.10 

4.20 

4.30 

4.40 

4.50 

4.60 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

3,350 

4.70 

3,530 

4.80 

3,720 

4.90 

3,910 

,       5.00 

4,110 

5.10 

4,310 

5.20 

4,520 

5.30 

4,730 

5.40 

4,950 

5.50 

5,170 

5.60 

5,  400 

5.70 

5,  630 

5.80 

5,  870 

5.90 

6,110 

6.00 

6,350 

6.10 

6,600 

6.20 

6,850 

Discharge. 


Second-feet. 

7,100 
7,360 

7,  630 
7,900 
8,170 
8,450 

8,  730 
9,020 

9,  310 
9,  610 
9,910 

10, 220 

10,  540 
10, 860 

11,  190 
11,530 


Gage 
height. 


Feet. 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 


Discharge. 


Second-feet. 
11,870 
12,  220 
12,  580 

12,  950 

13,  330 
13,710 
14, 100 
14,500 

15,  310 
16, 130 

16,  970 

17,  830 

18,  700 
19,590 

20,  500 

21,  440 


Gage 
height. 


Feet. 

8.80 

9.00 

9.20 

9.40 

9.60 

9.80 

10.00 

10.  50 

11.00 

11.50 

12.00 

12.50 

13.00 

13.50 

14.00 

15.00 


Discharge. 


Second-feet. 

22,  410 

23,  400 

24,  400 

25,  420 

26,  450 

27,  510 

28,  600 
31,460 
34,  520 
37,  700 
41,040 
44, 450 
47,  900 
51,400 
54, 900 
61,900 


The  above  table  is  applicable  only  for  open-channel  conditions.  Jt  is  based  upon 
5  discharge  measurements  made  during  1904.  It  is  not  well  defined.  On  account  of 
the  shifting  character  of  the  stream  bed  it  can  only  be  considered  a  rough  approxi- 
mation. 
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Rating  table  Jor  Kansas  River  at  Lecompton,  Kans.,  from. July  6  to  December  31,  1904. 


Gage, 
height. 


Feet. 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

2,530 

3.50 

2,680 

3.60 

2,830 

3.70 

2,980 

3.80 

3,140 

3.90 

3,300 

4.00 

3,470 

4.10 

3,640 

4.20 

3,820 

4.30 

4,010 

4.40 

4,200 

4.50 

4,400 

4.60 

4,610 

4.70 

4,830 

4.80 

5,050 

4.90 

5,280 

5.00 

Discharge. 

heiglft. 

Second-feet. 

Feet. 

5,510 

5.20 

5,750 

5.40 

5,990 

5.60 

6,240 

5.80 

6,  490 

6.00 

6,  750 

6.20 

7,020 

6.40 

7,290 

6.60 

7,570 

6.80 

7,860 

7.00 

8,150 

7.20 

8,450 

7.40 

8,750 

7.60 

9,060 

7.80 

9,  380 

8.00 

9,700 

8.50 

Discharge. 


Second-feet. 
10,  370 
11,050 
11,740 

12,  450 

13,  200 
13,  990 
14, 820 

15,  670 

16,  540 

17,  450 

18,  380 

19,  340 

20,  320 

21,  320 

22,  350 
24,  990 


Gage 
height. 


Feet. 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 
13.00 
14.  00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 


Discharge. 


Second-feet. 

27,  800 

30,  780 

33,  900 

37, 230 

40,  700 

44, 290 

48, 000 

56,  000 

64, 600 

73,  700 

83,  200 

93,  000 

103, 000 

113,  000 

123,  000 

133,  000 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
2  discharge  measurements  made  during  1904,  and  upon  the  general  form  of  the 
curves  for  1903  and  the  first  part  of  1904.  It  is  not  well  defined.  (See  note  to  pre- 
ceding table. ) 

Estimated  monthly  discharge  of  Kansas  River  at  Lecompton,  Kans.,  for  1904-^'' 
[Drainage  area,  58,550  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.      Minimum 


January 5,  400 

February 4,  520 

March j  10,860 

April 38,350 


May 

June 

July 

August 

September , 
October  ... 
November  . 
December  , 


The  year 


65, 400 
59, 800 
130,  000 
9,060 
4,830 
6,750 
4,830 
3, 140 


130,  000 


3,  720 

3,  350 
3,350 
7,  360 
7,900 

11,530 
9,  700 

4,  830 
4,200 
5,050 
3,140 
2,530 


2,530 


Mean. 


4,520 

3,783 

5,464 

12,  900 

16,  020 

25, 290 

36, 190 

6,198 

4,  433 

6,073 

3,704 

2,891 

10,  620 


Total  in 
acre-feet. 


277,  900 
217,  600 
336,  000 
767,  600 
985,  000 
1,505,000 
2,  225,  000 
381, 100 
263,  800 
373,  400 
220,  400 
177,  800 


7,  731,  000 


Run-ofY. 


Second-feet 

per  square 

mile. 


0.077 
.065 
.093 
.220 
.274 
.432 
.618 
.106 
.076 
.104 
.063 
.049 


.181 


Depth  in 
inches. 


0.089 
.070 
.107 
.246 
.316 
.482 
.712 
.122 
.085 
.120 
.070 
.056 


2.48 


a  The  above  monthly  estimates  are  only  very  rough  approximations. 
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REPUBLICAN    RIVER    AT    BENKELMAN,  NEBR. 

This  station  was  established  May  20,  1903,  by  J.  C.  Stevens.  It  is 
located  at  a  highway  bridge  between  sees.  17  and  20,  T.  1  N.,  R.  37  W., 
and  about  one-half  mile  east  of  Benkehnan,  Nebr.,  which  is  on  the 
main  line  of  the  Burlington  and  Missouri  River  Railroad.  The  gage 
is  a  vertical  2  by  4  inch  rod  6  feet  long,  spiked  to  the  downstream 
side  of  the  second  bent  from  the  west  end  of  the  bridge.  It  is  read 
once  each  day  by  Leon  L.  Hines.  Discharge  measurements  are  made 
from  the  upstream  side  of  the  highway  bridge,  the  upstream  hand 
rail  of  which  is  marked  at  5-foot  intervals  b}^  notches  cut  into  the  rail. 
This  bridge  is  one-fourth  mile  above  the  mouth  of  the  South  Fork  of 
Republican  River.  The  initial  point  for  soundings  is  the  zero  mark 
on  the  upstream  hand  rail  at  the  east  end  of  the  bridge.  The  channel 
is  straight  for  200  feet  above  and  500  feet  below  the  station.  Both 
banks  are  low  and  sandy,  free  from  timber,  and  liable  to  overflow  at 
very  high  stages.  The  bed  is  composed  of  shifting  sand,  and  there  is 
but  one  channel,  except  at  extreme  low  water.  The  river  sometimes 
goes  dry  during  the  summer.  Benc^h  mark  No.  1  is  the  top  of  the 
south  end  of  the  concrete  foundation  for  the  first  or  west  upright  bent 
of  the  elevated  track  in  the  Burlington  and  Missouri  River  Railroad 
yards  just  east  of  the  railroad  station.  To  this  bench  mark  the  gage 
rods  of  both  the  Republican  and  South  Fork  of  the  Republican  stations 
were  referred.  Its  elevation  above  the  zero  of  the  Republican  River 
gage  is  16.1-1  feet.  Bench  marks  Nos.  2,  3,  4,  and  5  are,  respectively, 
the  tops  of  the  south  ends  of  the  caps  of  the  first,  second,  third,  and 
fourth  bents  from  the  west  end  of  the  Republican  River  bridge.  Their 
elevations  above  the  zero  of  the  Republican  River  gage  are  6.88,  6.74, 
6.34,  and  6.19  feet,  respectively. 

A  station  was  maintained  on  this  stream  from  November  1,  1894,  to 
September  7,  1895,  the  gagings  being  made  several  miles  farther 
upstream.  A  description  of  this  station  and  the  results  of  the  obser- 
vations are  given  on  page  125  of  bulletin  No.  140. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  h3alrographer. 

Discharge  measurements  of  Republican  River  at  Benkelman,  Nebr. ,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

April  3 

April  18 

June  16 

December  7 

J.  C.  Stevens 

Feet. 
125 

Sq.  feet. 

72 

Ft.  per  sec. 
1.55 

Feet. 
1.10 
1.02 
1.10 
1.50 

Sec.-feet. 
112 

Adna  Dobson 

32 

J.C.Stevens 

J.  A.  Green 

149 

47 

1.85 

87 
136 
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Mean  dailij  gage  height,  in  feet,  of  Republican  River  at  Benkelman,  Nebr.,for  1904. 


Day. 

Jan.« 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.30 

1.00 

1.10 

1.25 

1.00 

1.10 

1.60 

0.80 

1.15 

1.20 

1.20 

., 

1.40 
1.85 
1.30 
1.30 
1.40 
1.50 
1.60 
1.60 
1.60 
1.50 
1.45 
1.30 
1.45 

....... 

.95 

1.10 

.90 

.90 

1.05 

.90 

.95 

1.10 

1.05 

1.00 

1.00 

1.05 

1.00 

1.10 
1.10 
...0 
1.10 
1.10 
1.20 

1.10 
1.05 
1.10 
1.00 
1.00 
1.03 

1.30 

1.10 

1.25 

1.20 

1.20 

1.20 

1.00 

1.00 

1.05 

1.00 

.95 

.90 

.90. 

1.10 
1.25 
1.60 
1. 05 
1.10 
1.0) 
1.00 
1.10 
1.40 
1.20 
1.20 
1.40 
1.20 

1.15 
1.10 
1.20 
1.10 
1.05 
1.75 

1.25 
1.20 
1.10 
1.00 
1.00 
.90 

1.40 
1.00 
1.20 
1.10 

1.10 

1.05 

1.00 

.90 

1.10 

.80 

.80 

.70 

.80 
.70 
.70 
.75 
.80 
.90 
.90, 
.90 
.90 
.85 
.85 
.85 

1.15 

1.30 

1.70 

1.00 

1.00 

1.00, 

1.00 

1.00 

1.10 

1.10 

1.00 

1.05 

1.00 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 

1.30 



3 

1  20 

4 

(^•) 

6 

1  50 

8 

9  . 

10 

1.15 
1.15 
1.15 
1.20 
1.15 

11 

12 

13 

14 

15 

1.55 

1.10 

l.OU 

1.05 

1.20 

1.00 

.80 

.80 

1.05 

1.25 

16 

1.45 

1.00 

1.05 

1.00 

1.10 

.90 

.80 

1.00 

1.15 

17 

1.45 

1.00 

1.00 

1.00 

1.35 

.85 

.80 

.90 

1.05 

1.20 

18 

1.45 

.80 

1.00 

1.00 

1.35 

.80 

.80 

.85 

1.15 

19 

1.30 

.95 

1.00 

1.00 

1.10 

.90 

.90 

.85 

1.60 

1.15 

20 

1..30 

1.00 

1.00 

1.00 

1.00 

1.20 

.90 

.85 

1.30 

1.20 

21 

.90 

1.05 

1.00 

1.05 

1.10 

1.00 

.85 

1.30 

1.15 

22 

..90 

1.00 

1.05 

1.10 

1.15 

1.00 

.90 

.85 

1.20 

1.20 

23 

1.00 

1.05 

1.00 

1.20 

1.25 

.90 

.85 

.85 

1.20 

1.30 

24 

('') 

1.05 

1.00 

1.80 

1.10 

.80 

.85 

1. 15 

1.20 

25 

1.05 
1.00 
1.05 

1.20 
1.20 
1.10 

1.00 
1.00 
1.05 

1.20 
1.15 
1.15 

.90 

.80 
.80 

.80 
.80 
.80 

.90 
.90 
.90 

1.20 
1.10 
1.20 

1.15 
1.20 
1.25 

26 

27 

('') 

28 

0.95 

1.00 

1.05 

1.10 

1.10 

.80 

.80 

1,20 

29. 

.95 

1.05 
1.10 
1.10 

1.00 
1.30 

1.00 
1.00 
1.00 

1.15 
1.15 

.80 
.75 
.75 

.80 
.80 
.80 

1.10 
1.10 

1.20 
1.20 
1.20 

30 

1.30 

31 

n  River  frozen  during  January. 
h  No  gage-height  observations  . 


c  Ice 


er  irozen  aunng  January. 

gage-height  observations  January  24  to  February  27,  inclusive. 


HINDERLIDER 
AND   HOY 


T^^]  KANSAS    RIVER    DRAINAGE    BASIN.  97 

3{ean  daily  discharge,  in  second-feet,  of  Republican  River  at  Benkelman,  Nehr.,  for  1904-^ 


Day. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


87 
76 

111 
65 
65 
99 
65 
76 

111 
99 
87 
87 
99 
87 

111 
87 
87 
46 
76 
87 
99 
87 
99 
99 
99 
65 
99 
87 
99 

111 

111 


111 

111 

111 

111 

111 

111 

124 

105 

87 

76 

87 

46 

46 

38 

38 

38 

30 

30 

30 

30 

30 

38 

30 

47 

65 

65 

46 

38 

30 

87 


55 
76 
111 
211 
65 
76 
55 
55 
76 
151 
99 


87 
137 
137 
65 
46 
65 
76 
87 
227 
65 
55 
55 
46 
55 
55 


55 
46 
65 
46 
38 
211 
143 
76 
65 
46 
30 
30 
17 
30 
17 
13 
10 
17 
65 
30 
30 
17 
46 
17 
10 
10 
10 
10 


165 
111 
30 
65 
46 
46 
46 
46 
38 
30 
17 
46 
10 
10 
10 
10 
10 
10 
17 
17 
17 
17 
13 
10 
10 
10 
10 
10 
10 
10 
10 


55 
55 

87 
195 


46 
46 
30 

38 
30 
38 
30 
38 
101 
165 
87 
87 
65 
65 
55 
65 
46 
65 
65 
65 
63 
65 


a  The  daily  discharge  was  obtained  indirectly  according  to  the  method  outlined  in  the  Nineteenth 
Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  4, 1899,  p.  323  et  seq.  Discharge  interpolated  for  d^-ys  when  the  gage 
was  not  observed. 
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Estwiated  nionihhj  disrliarge  of  Republican  River  at  Benkelman,  Nebr.,for  1904' 
[Drainage  area,  3,965  square  miles.] 


Month. 


March 

April ...... 

May 

June 

July 

August 

September , 
October  . . . 
November . 


The  period 


Discharge  in  second-feet. 


Maximum. 


Ill 
124 

99 
227 
211 
165 

46 
195 

87 


Minimum. 


46 
30 
23 
46 

5 
10 

0 
30 
55 


89.1 
64.9 
53.9 
91.2 
40.5 
29.3 
14.9 
61.3 
64.6 


Total  in 
acre-feet. 


5,478 
3,862 
3,314 
5,427 

2,  490 
1,802 

887 

3,  769 
3,844 


30.  870 


Run-off. 


Second-feet 

per  square 

mile. 


0.022 
.016 
.014 
.023 
.010 
.0074 
.0038 
.015 
.016 


Depth  in 
inches. 


0.025 
.018 
.016 
.026 
.012 
.0085 
.0042 
.017 
.018 


Note.— Insufficient  measurements  were  made  during  1904  to  make  the  above  monthly  estimates 
other  than  a  rough  approximation. 


REPUBLICAN    RIVER    (SOUTH    FORk)    NEAR   BENKELMAN,  NEBR. 


This  station  was  establislied  May  20,  1903,  by  J.  C.  Stevens.  It  is 
located  at  a  highway  bridge  between  sees.  IT  and  20,  T.  1  N.,  R.  37  W., 
and  about  three-fourths  of  a  mile  east  of  Benkelman,  Nebr.  The 
South  Fork  empties  into  Republican  River  about  one-fourth  of  a 
mile  below  this  station.  A  station  is  also  maintained  on  Republican 
River  one-fourth  of  a  mile  above  the  junction  of  the  tAvo  streams. 
The  gage  is  a  vertical  2  by  4  inch  rod  5^  feet  long,  spiked  to  the 
upstream  side  of  the  first  bent  in  the  channel  from  the  east  bank  of 
the  stream.  It  is  read  once  each  day  by  Leon  L.  Hines.  Discharge 
measurements  are  made  from  the  upstream  side  of  the  highway  bridge 
to  which  the  gage  is  attached.  The  upstream  hand  rail  of  this  bridge 
is  marked  at  5-foot  intervals  by  notches  cut  into  the  rail,  and  the  ini- 
tial point  for  soundings  is  the  zero  mark  on  the  rail  at  the  east  end  of 
the  bridge.  The  channel  is  straight  for  1,000  feet  above  and  500  feet 
below  the  station.  Both  banks  are  low  and  sandy,  free  from  timber, 
and  liable  to  overflow  at  very  high  stages.  The  bed  of  the  stream  is 
sandy  and  shifting,  and  there  is  but  one  channel  except  at  extremely 
low  stages.  The  river  usually  goes  dry  during  the  summer.  Bench 
mark  No.  1  is  the  top  of  the  south  end  of  the  concrete  foundation  for 
the  first  or  west  upright  bent  of  the  elevated  track  in  the  Burlington 
and  Missouri  River  Railroad  yards  just  east  of  the  station.     Its  eleva- 
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tion  above  the  zero  of  the  South  Fork  gage  i>s  18.29  feet.  This  is  also 
bench  mark  No.  1  of  the  Republican  River  gage.  Bench  marks  Nos. 
2,  3,  4,  and  5  are,  respectively,  the  tops  of  the  south  ends  of  the  first, 
second,  third,  and  fourth  ])ents  from  the  west  end  of  the  South  Fork 
bridge.  Their  elevations  above  the  zero  of  the  South  Fork  gage  are 
6.62,  6.48,  6.38,  and  6.20  feet,  respectively. 

A  station  Avas  maintained  on  this  river  from  November  1,  1894,  to 
September  7,  1895,  the  gagings  being  made  near  the  present  station. 
A  description  of  the  old  station  and  the  results  of  the  observations  are 
given  on  page  13(1  of  Bulletin  No.  14(1. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hj^drographer. 


DiscJiarge  measiiremevts  of  Rcpuhlmin  River  {Sovth  Fork)  near  Benkelman,  Nehr.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

April  3 

April  18 

June  16 

June  16 

J.  C.  Stevens 

Adna  Dobson 

J.  C.  Stevens 

do 

Feet. 
65 
106 
106 

.SVy.  feet. 
24 
76 

77 

Ft.  per  sec. 
1.32 
1.87 
1.88 

Feet. 
1.20 
1.70 
1.  70 
1.10 
1.32 

Sec.-feet. 

32 
142 
145 

14 

December  7 

J!  A.  Green. 

32 

100 
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Mean  daily  gage  height,  in  feet,  of  Republican  River  {South  Fork)  near  Benkelman,  Nehr., 

for  1904. 


Day. 


1.... 
2.... 
3.... 
4.... 
5.... 
6.... 


Jan.  a 


1.30 
1.50 
1.40 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
].40 
1.55 
1.60 
1.40 
1.30 
1.40 
1.40 
1.45 
1.50 
1.40 
1.50 
1.40 
1.40 
1.35 


Feb. 


Mar. 


1.40 
1.40 


1.35 
1.40 
1.30 
1.40 
1.55 
1.50 
1.35 
1.40 
1.40 
1.40 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
1.25 
1.30 
1.20 
1.25 
1.35 
1.30 
1.25 
1.25 


Apr. 


1.20 
1.15 
1.20 
1.20 
1.20 
1.20 
1.00 


1.00 

1.05 

1.10 

1.10 

1.15 

1.00 

.95 

1.00 

.95 

.90 

.95 

.95 

.95 

1.05 

1.00 


1.20 
1.20 
1.30 
1.20 
1.20 
1.40 


May. 

June. 

1.50 

1.50 

1.  55 

1.55 

1.50 

1.60 

1.50 

1.40 

1.70 

1.60 

1.50 

1.  55 

1.50 

1.50 

1.50 

1.45 

1.40 

1.60 

1.45 

1.75 

1.40 

2. 15 

1.35 

1.80 

1.40 

1.80 

1.40 

1.80 

1.40 

1.80 

1.40 

1.60 

1.40 

1.80 

1.40 

1.80 

1.40 

2.30 

1.30 

1.30 

1.40 

1.50 

1.50 

1.55 

1..50 

1.70 

2.00 

2.00 

1.70 

1.45 

1.(50 

1.45 

1.80 

1.40 

1.60 

1.40 

1.50 

1.30 

1.50 

1.30 

1.45 

July. 


1.35 
1.40 
1.50 
1.55 
1.40 
1.50 
1.30 

1.60 

1.55 

1.50 

1.20 

1.30 

1..30 

1.10 

1.10 

1.05 

1.00 

1.05 

1.10 

.90 

.90 

.90 

1.10 

1.10 

1.00 

.80 

.80 

.80 


Aug. 


1.00 
1.50 
1.00 
1.20 
1.10 


1.00 
1.50 
1.40 
1.30 
1.10 
1.10 
1.10 
1.10 
1.10 
1.05 
1.10 
1.10 
1.00 


1.15 
1.10 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 


Sept. 

1.05 
1.05 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


1.00 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

1.00 

1.00 

1.00 


Oct. 


1.30 
1.30 


1.30 
1.25 
1.25 
1.30 
1.30 
1.25 
1.30 
1.40 
1.30 
1.40 
1.40 
1.30 
1.30 
1. 25 
1.25 
1.26 
1.30 


1.70 
1.70 
1.60 
1.50 
1.50 
1.50 
1.35 
1.40 
1.35 
1.50 
1.50 
1.55 
1.50 


Nov. 


1.50 
1.50 
1.50 
1.50 
1..50 
1.50 
1.50 
1.45 

1.40 
1.50 
1..50 
1.50 
1. 50 
1.45 
1.45 
1.50 
1.45 
1.45 
1.45 
1.45 
1.50 
1.40 
1.45 
1.45 
1.45 
1.45 


Dec. 


n  River  partially  frozen  during  January. 

b  No  observations  at  gage  January  24  to  February  27. 

t'lce. 
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Mean  daily  discharge,  in  second-feet,  of  Republican  River  {South  Fork)  near  Benkelman, 

Nebr.,for  1904.  ^ 


Day. 


1.. 

2 

3 

4 

5 

6 

7 , 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Mar. 

Apr. 

May. 

June. 

July. 
57 

Aug. 

Sept. 

Oct. 

57 

31 

89 

89 

11 

15 

47 

66 

25 

102 

102 

66 

89 

15 

39 

47 

31 

89 

115 

89 

11 

15 

89 

66 

31 

89 

66 

102 

31 

47 

102 

31 

145 

115 

66 

19 

47 

89 

31 

89 

102 

89 

16 

39 

57 

11 

89 

89 

47 

14 

47 

89 

11 

89 

78 

81 

11 

66 

66 

11 

66 

115 

115 

89 

47 

66 

15 

78 

161 

102 

66 

66 

47 

19 

66 

323 

89 

47 

66 

66 

19 

57 

178 

31 

19 

47 

66 

15 

66 

178 

47 

19 

47 

66 

11 

66 

178 

47 

19 

39 

66 

8 

66 

178 

19 

19 

39 

66 

11 

66 

115 

19 

19 

39 

66 

8 

66 

178 

15 

15 

31 

66 

6 

66 

178 

11 

19 

5 

73 

66 

8 

66 

397 

15 

19 

5 

115 

66 

8 

47 

47 

11 

11 

5 

115 

66 

8 

66 

89 

6 

18 

5 

89 

66 

15 

89 

102 

6 

25 

5 

66 

47 

n 

89 

145 

6 

19 

5 

66 

39 

21 

255 

255 

19 

15 

5 

66 

47 

31 

145 

78 

19 

15 

11 

39 

31 

31 

115 

78 

19 

15 

11 

47 

39 

47 

178 

66 

5 

15 

11 

39 

57 

31 

115 

66 

5 

15 

29 

66 

47 

31 

89 

47 

5 

15 

47 

66 

39 

66 

89 

47 

5 

15 

47 

78 

39 

78 

5 

15 

66 

Nov.       Dec, 


32 


a  The  daily  discharge  was  obtained  Indirectly  according  to  the  method  outlined  in  the  Nineteenth 
Ann.  Kept.  U.  S.  Geo!.  Survey,  pt.  4,  1899,  p.  323  et  seq. 
Discharge  interpolated  for  days  when  the  gage  was  not  observed. 


102 


STREAM    MEASUREMENTS    TN    1904,   PART    VIII. 


[NO.  131. 


Estimated  nionlhly  discharge  of  Rejmhlican  River  {South  Fork)  near  Benkelman,  Nebr., 

for  1904.'^ 
[Drainage  area,  5,910  square  miles.] 


Month. 


March 

April 

May 

June 

July 

August 

September . 
October  . . . 
November . 


The  period 


Discharge  in  second-feet. 


Maxiinvuii.      Minimum.       Mean. 


102 

66 

255 

397 

115 

89 

47 

115 

66 


31 

6 

47 

47 

5 

11 

5 

31 

47 


60.1 
21.1 
92.4 
132 
39.3 
24.0 
13.0 
57.  5 
59.4 


Total  in 
acre-feet. 


3,695 
1,256 
5,  682 

7,855 
2,416 
1,476 
774 
3,  536 
3,534 


30,  220 


Run-off. 


Second-feet 

per  square 

mile. 


0.010 
.0036 
.016 

*.022 
.  0066 
.0041 
.0022 
.010 
.010 


Depth  in 
inches. 


0.012 
.  0040 
.018 
.025 
.  0076 
.0047 
.  0025 
.012 
.011 


a  Insufficient  measurements  were  made  during  1904  to  make  the  above  monthly  estimate  other  than 
a  rough  approximation. 

REPUBLICAN    RIA  ER    NEAR   BOSTWICK,  NEBR. 

This  station  was  established  June  6,  1904:,  by  J.  C.  Stevens.  It  is 
located  at  the  highway  bridge,  1  mile  southwest  of  Bostwick,  Nebr. ,  a 
station  on  the  Burlington  and  Missouri  Riv^er  Railroad,  and  replaces 
the  station  formerly  maintained  at  Superior,  Nebr.  A  standard  chain 
gage  is  fastened  to  the  downstream  hand  rail  in  the  second  panel  from 
the  south  end  of  the  north  span.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  20.52  feet.  The  gage  is  read  once 
each  day  by  M.  A.  McPherson.  Discharge  measurements  are  made 
from  the  bridge  to  which  the  gage  is  attached.  This  bridge  has  three 
150-foot  spans  resting  on  tubular  concrete  piers.  The  downstream 
hand  rail  is  marked  every  10  feet  with  Roman  numerals.  The  initial 
point  for  soundings  is  the  zero  mark  on  the  hand  rail,  which  is  in  line 
with  the  south  face  of  the  north  downstream  pier.  The  channel  is 
straight  for  about  1,000  feet  above  and  below  th.e  station,  and  the  cur- 
rent is  not  sluggish.  The  right  bank  is  low,  timbered,  and  subject  to 
overflow  during  high  water.  The  left  bank  is  high,  timbered,  and 
does  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is 
shifting.  The  depths  are  fairly  uniform.  There  is  but  one  channel, 
except  at  extreme  low  stages.  There  is  some  tendency  to  form  small 
islands  in  all  parts  of  the  channel.  The  bench  mark  is  the  top  of  the 
cast-iron  bearing  shoe  of  the  upper  chord  of  the  north  span,  down- 
stream truss,  at  the  north  end  of  the  span.  The  shoe  rests  on  rollers 
on  the  top  of  the  pier  and  has  three  openings.  The  east  opening  is 
the  bench  mark.  Its  elevation  is  15.75  feet  above  the  datum  of  the 
gage.     Bench  mark  No.  2  is  the  northeast  cardinal  point  of  the  rim  or 
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edge  of  the  cover  plate  of  the  pier  at  the  south  end  of  truss  described 
above.     Its  elevation  is  1.5.89  feet  above  the  gage  datum. 

The  object  in  moving  the  station  from  Superior  to  Bostwick  was  to 
obtain  a  greater  degree  of  accuracy  than  coidd  possibly  be  obtained  at 
tiie  f :^rmer  place  on  account  of  the  complicated  conditions  existing 
there  in  the  way  of  dam,  mill  race,  etc. 

The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  J.  C.  Stevens,  resident  hydrographer. 

Discharge  measurements  of  Republican  River  near  Bostivick,  Nebr.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

June  5 

June  6 

J.  C.  Stevens  .. 
do 

Feet. 
407 
428 
437 
430 

Square  feet. 
510 
682 
993 
761 
257 

Ft.  per  sec. 
1.73 
1.89 
2.39 
2.36 
1.55 

Feet. 
2.10 
2.64 
3.50 
3.  05 
J.  50 
1.70 

Second-feet. 
884 
1,289 

June  29 

do 

2,379 

July  8 

August  16 

R.  D.  Hubbard. 
do 

1,799 
397 

December  8 

J.  A.  Green 

520 

Mean  daily  gage  height,  in  feet,  of  Republican  River  near  Bostwick,  Nebr.,  for  1904- 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1                                                 .                      . 

2.90 
2.70 
2.65 
3.70 
6.10 
6. 25 
3.70 
3.05 
3.07 
3.90 
3.40 
3.10 
3.  25 
3.10 
2.  75 
2.  55 
2.30 
2. 15 
2.  05 
2.00 
2.00 
1.95 
1.90 
1.85 
1.80 
1.75 
1.70 
1.  65 
1.50 
1.50 
1.45 

1.45 
1.40 
1.40 
1.45 
1.50 
1.75 
1.70 
2.30 
2.20 
1.90 
1.70 
1.60 
1.60 
1.55 
1.50 
1.45 
1.  45 
1.60 
''1.50 
2.30 
1.85 
1.70 
1.45 
1.45 
1.40 
1.35 
1.40 
1.35 
1.25 
1.40 
1.50 

1.40 
1.25 
1.20 
1.30 
1.40 
1.25 
1.30 
1.  25 
1.15 
1.  25 
1.25 
1.20 
1.20 
1.10 
1.05 
1.00 
1.00 

.95 

.90 
1.00 

.95 
1.00 
1.00 

.95 
1.00' 

.95 
1.00 
1. 15 
1.20 
1.30 

1.40 
1.35 
1.30 
1.35 
1.40 
1.35 
1.35 
1.30 
1.35 
1.30 
1.35 
1.40 
1.35 
1.45 
1.40 
1.50 
1.45 
1.40 
1.45 
2.00 
2.40 
2.30 
2.30 
2. 25 
2. 15 
2.10 
2.05 
1.95 
1.80 
1.70 
1.65 

1.60 
1.70 
1.75 
1.70 
1.70 
1.70 
1.65 
1. 65 

1;70 
1.  65 
1.65 
1.65 
1.65 
1.70 
1.65 
1.70 
1.70 
1.70 
1.65 
1.70 
1.70 
1.70 
1.65 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 

1  70 

') 

(a) 

3                                     .          . 

4 

5. 

6 

2.40 
2.20 
1.50 
2.10 
2. 15 
2.00 
2.00 
1.95 
1.90 
3.10 
2.  95 
2.40 
2. 45 
2.75 
2.  45 
2.  75 
2.50 
2.55 
3.68 
4.10 
4.90 
4.80 
3.85 
3.50 
3.10 

7. 

8 

9 

10 

11 

12 

13 . : 

14 

15 

16... 

17 

18... 

19 

20..... 

21 

22.  ■ 

23 

24.... 

25 ,   . 

26 

27 

28 

29 

30.... 

31 

a  River  frozen  over.         b  Gage  height  estimated.    No  gage  reading  taken,  owing  to  sand  at  the  gage. 
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Rating  table  for  Republican  River'  near  Bostwick  Nebr.,  from  June  6  to  December  31,  J 904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.90 

60 

2.30 

1,020 

3.70 

2,670 

5.10 

5,010 

1.00 

110 

2.40 

1, 115 

3.80 

2,  815 

5.20 

5,210 

1.10 

160 

2.50 

1,210 

3.90 

2,965 

5.30 

5,410 

1.20 

215 

2.60 

1,310 

4.00 

3,115 

5.40 

5,610 

1.30 

275 

2.70 

1,415 

4.10 

3,265 

5.50 

5,820 

1.40 

335 

2.80 

1,525 

4.20 

3,420 

5.60 

6,030 

1.50 

400 

2.90 

1,  635 

4.30 

3,580 

5.70 

6,240 

1.60 

465 

3.00 

1,750 

4.40 

3,  750 

5.80 

6,460 

1.70 

535 

3.10 

1,870 

4.50 

3,920 

5.90 

6,680 

1.80 

605 

3.20 

1,995 

4.60 

4,090 

6.00 

6,900 

1.90 

680 

3.30 

2,120 

4.70 

4,270 

6.10 

7,130 

2.00 

760 

3.40 

2,250 

4.80 

4,450 

6.20 

7,360 

2.10 

845 

3.50 

2,385 

4.90 

4,630 

6.30 

7,600 

2.20 

930 

3.60 

2,  525 

5.00 

4,820 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
6  discharge  measurements  made  during  1904,  It  is  well  defined  between  gage 
heights  1.5  feet  and  3.5  feet.     The  table  has  been  extended  beyond  these  limits. 

Estimated  montldy  discharge  of  Republican  River  near  Bostwick,  Nebr.,  for  1904. 
[Drainage  area,  23,270  square  niiles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimimi. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

June  6-30. 

4,630 
7,480 
1,020 

335 
1,115 

570 

400 
367 
245 
60 
275 
465 

1,666 
1,  658 
472 
181 
514 
523 

82,  610 
101,900 
29, 020 
10, 770 
31,600 
31,  120 

0.072 
.071 
.020 

.0078 

.022 

.022 

0.067 

July 

.082 

August 

September 

October 

November 

.023 
.0087 
.025 
.025 

The  period 

287,  000 
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REPUBLICAN    RIVKR   AT   JUNCTION,  KANS. 

The  gaging  station  at  thi.s  point,  established  by  Arthur  P.  Davis, 
April  26,  1895,  is  located  at  the  wagon  bridge  at  the  north  end  of 
Washington  street,  just  above  the  mouth  of  the  river.  The  gage  con- 
sis^ts  of  two  oak  timbers  bolted  to  a  post  and  to  a  cotton  wood  tree. 
The  observer  is  J.  H.  Rathert.  The  channel  is  straight  for  300  feet 
above  and  below  the  station,  broken  b}'  three  piers.  The  right  bank 
is  high,  but  the  left  is  low  and  may  overflow  at  high  water.  The  bed 
of  the  stream  is  sand}^  and  liable  to  change.  The  flow  is  moderately 
rapid. 

On  October  28,  1900,  a  bench  mark  was  established  at  an  elevation 
of  12.35  feet  abov^e  the  zero  of  the  old  gage.  It  is  a  spike  driven  in 
the  west  side  of  a  cottonwood  tree  18  inches  in  diameter  and  10  feet 
west  of  the  bridge.  The  spike  is  about  2  feet  above  the  ground.  The 
second  bench  mark,  established  March  15,  1904,  is  the  top  of  a  stone 


at  base  of  abutment  south  of  No. 


The  elevation  is  11.28  feet  above 


the  zero  of  the  gage.  The  high  water  of  1901  made  a  second  channel 
north  of  the  bridge.  The  county  put  in  a  pile  bridge  220  feet  long- 
across  this,  and  November  1,  1901,  the  channel  was  158  feet  wide  and 
carried  about  three-fourths  of  the  water  in  the  river. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measurements  of  RepvMican  River  at  Junction,  Kans.,  in  1904. 


Date. 


March  15  . . . 

April  26 

June  5 

July  8 

July  9 

July  21 

November  4 


Hydrographer. 


W.  G.  Russell 

do 

M.  C.  Hinderlider... 

W.  G.  Russell 

do 

Russell  and  Murphy. 
do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

S^l.feet. 

Ft.  per  sec. 

Feel. 

163 

339 

2.56 

4.10 

2,044 
1,655 

5.74 
5.37 

8.80 
8.  35 

295 

476 

3,085 

4.76 

10.40 

458 

2,  855 

4.59 

9.95 

245 

594 

3.56 

4.50 

192 

433 

1.90 

3.40 

Dis- 
charge. 


Sec. -feet. 

868 

1 1 , 730 

8,887 

14, 700 

13,100 

2,113 

824 
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Mean  daily  gage  height,  in  feet,  of  Republican  Hirer  at  Junction,  Kans.,  for  1904. 


Day, 


1 

2 
3 
4 

6 
7 
8. 
9, 

10. 

11 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 


3.97 
4.20 
4.20 
4.20 
4.20 
4.20 
4.  25 
4.35 
4.35 
4.40 
4.  35 
4.  35 
4.75 
5.02 
4.  75 
4.  45 
4.25 
4.20 
4.20 
4.28 
4.20 
3.70 
3.  50 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.90 
4.40 


Feb. 

Mar. 

Apr. 

May. 

4.40 

4.30 

3.85 

4.35 

4.40 

4.80 

3.90 

4.15 

4.40 

5. 05 

4.05 

3.95 

4.40 

5. 10 

4.00 

3.85 

4.40 

4.72 

3.90 

3.72 

4.40 

4.60 

3.90 

3.95 

4.40 

4.48 

3.80 

3.90 

4.40 

4.40 

3.80 

5.70 

4.40 

4.32 

3.80 

6.78 

4.40 

4.30 

3.80 

6.50 

4.40 

4.30 

3.80 

5.70 

4.35 

4.30 

3.80 

5.05 

4.30 

4.22 

3.80 

4.78 

4.35 

4.28 

3.80 

4.65 

4.40 

4.20 

3.80 

4.55 

4.40 

4. 25 

3.80 

4.60 

4.48 

4.00 

3.80 

4.30 

4.50 

3.90 

3.80 

4.10 

4.  65 

4.00 

3.80 

4.02 

4.72 

4.00 

4.30 

3.88 

4.80 

4.00 

4.40 

3.78 

4.68 

3.90 

4.10 

3.70 

4.40 

3.90 

4.97 

3.70 

4.32 

3.90 

4.80 

3.70 

4.30 

4.00 

7.50 

3.70 

4.30 

4.40 

9.10 

3.60 

4.30 

4.10 

7.  55 

3.60 

4.30 

3.90 

6.60 

4.10 

4.30 

3.90 

5.50 

8.60 

3.98 

4.58 

5.  70 

3.90 

5.  35 

June. 


7.60 

5.  80 
6.10 
7.70 
8.58 
6.28 
5.70 
5.  30 
5. 20 
6.95 
7.25 
7.30 
5.35 
4.75 
6.50 
10.  55 
8.65 
7.05 
6.10 
5.45 
5.65 
6.05 
5.90 
5.55 
12.  05 
12.85 
10.  95 
9.00 
7.75 
7.40 


July, 


6. 55 

6.  05 
5.70 
6.85 
6.85 

10.65 
9.90 

10.45 
9.52 

7.  55 
6.40 
6.40 
6.70 
5.  55 
5.  35 
5. 30 
4.90 
4.70 
4.40 
4.52 
4.50 
4.70 
4.15 
3.90 
3.90 
3.80 
3.78 
3.70 
3.  65 
3.  65 
3.  65 


Aug. 

Sept. 

Oct. 

3.60 

3.20 

3.00 

3.75 

3.20 

3.00 

3.70 

3.18 

3.00 

3.85 

3.08 

3.00 

3.85 

3.30 

3.00 

3.65 

3.12 

3.00 

3.58 

3.02 

3.00 

3.45. 

3.00 

3.00 

3.50 

3.02 

3.00 

3.40 

3.00 

2.90 

3.45 

3.10 

2.90 

4.05 

3.00 

2.90 

3.92 

3.08 

3.00 

3.70 

3.00 

3.00 

3.50 

3.00 

3.00 

3.50 

3.15 

3.00 

3.50 

3.05 

3.00 

3.50 

3.02 

3.00 

3.65 

2.95 

4.00 

3.50 

3.00 

4.00 

3.48 

3.00 

3.15 

3.55 

2.70 

3.10 

3.35 

2.60 

3.10 

4.30 

2.  65 

3.15 

3.95 

2.70 

3.65 

3.70 

2.45 

3.75 

3.45 

2.65 

3.40 

3.40 

2.60 

3.30 

3.  35 

2.85 

3.30 

3. 22 

3.00 

3.50 

3.20 

3.50 

Nov. 


3.50 
3.50 
3.50 
3.45 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.30 
3.30 
3.35 
3.37 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 


Dec. 


3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.12 
3.10 
3.10 
3.10 
3.10 
3.10 
3.12 
3.25 
3.45 
3.32 
3.52 
3.40 
3.40 
3.40 
3.40 
3.40 
3.55 
3.65 
3.80 


River  frozen  January  3-8;  January  24  to  February  11;  February  21-22. 
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Eating  table  for  Eepublican  River  at  Junction,  Kans.,  from  January  1  to  May  28,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Hecond-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.40 

400 

4.60 

1,480 

5.80 

3,200 

7.00 

6,000 

3.50 

455 

4.70 

1,600 

5.90 

3,400 

7.20 

6,600 

3.60 

510 

4.80 

1,720 

6.00 

3,  600 

7.40 

7,200 

3.70 

570 

4.90 

1,840 

6.10 

3,  800 

7.60 

7,800 

3.80 

630 

5.00 

1,960 

6.20 

4,000 

7.80 

8,400 

3.90 

735 

5.10 

2,085 

6.30 

4,200 

8.00 

9,000 

4.00 

840 

5.20 

2,210 

6.40 

4,400 

8.20 

9,  600 

4.10 

945 

5.30 

2,  365 

6.50 

4,  650 

8.40 

10,  200 

4.20 

1,050 

5.40 

2,520 

6.60 

4,900 

8.60 

10,  900 

4.30 

1,155 

5.50 

2,680 

6.70 

5,150 

8.80 

11,400 

4.40 

1,260 

5.60 

2,840 

6.80 

5,400 

9.00 

12,  000 

4.50 

1,370 

5.70 

3,020 

6.90 

5,700 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  of  1902  and  1903  and  one  in  1904.  It  is  fairly  well  defined 
between  3.6  feet  and  9  feet. 

Rating  table  for  Republican  River  at  Junction,  Kans.,  from  Mag  29  to  December  81,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feel. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.40 

220 

3.90 

1,295 

5.30 

3,010 

7.40 

6,650 

2.50 

260 

4.00 

1,400 

5.40 

3, 150 

7.60 

7,080 

2.60 

305 

4.10 

1,510 

5.50 

3,295 

7.80 

7,530 

2.70 

355 

4.20 

1,620 

5.60 

3,  440 

8.00 

8,000 

2.80 

410 

4.30 

1,735 

5.70 

3,  590 

8.20 

8,480 

2.90 

470 

4.40 

1,  850 

5.80 

3,  745 

8.40 

8,980 

3.00 

530 

4.50 

1,970 

5.90 

3,900 

8.60 

9,490 

3.10 

595 

4.60 

2,090 

6.00 

4,060 

8.80 

10,010 

3.20 

665 

4.70 

2,215 

6.  20 

4,390 

9.00 

10,  550 

3.30 

740 

4.80 

2,340 

6.40 

4,730 

9.50 

11,950 

3.40 

820 

4.90 

2,470 

6.60 

5,085 

10.00 

13,  450 

3.50 

905 

5.00 

2,600 

6.80 

5,450 

10.50 

15, 030 

3.60 

995 

5.10 

2,735 

7.00 

5,830 

11.00 

16,  700 

3.70 

1,090 

5.20. 

2,870 

7.20 

6,230 

12.00 

20,  200 

3.80 

1,190 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
5  discharge  measurements  made  during  1904.  It  is  fairly  well  defined  between  gage 
heights  3.4  feet  and  10.5  feet.  The  table  has  been  extended  beyond  these  limits. 
Owing  to  the  shifting  character  of  the  bed,  the  insufficiency  of  measurements  may 
lead  to  some  error  in  the  application  of  this  table. 
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EsthiKiied  moidhly  discJiarr/r  of  Repuhlicdn  Hirer  at  Junction,  Kans.,for  1904- 
[Drainage  area,  25,840  square  miles.] 


Januar}'  <' . . 
February  <^'. 

March 

April 

May 

June 

July 

August 

September. 
October  . . . 
November . 
December  . 


Discharge  In  second-feet. 


Maximum. 

1,985 

1,720 

2,  085 
12, 300 

9,490 
23, 300 
15,  520 

1,  735 
740 

1,400 
905 

1, 190 


The  year 23,  300 


Minimum. 
400 

1,155 
735 
630 
510 
2,278 
1,042 
665 
240 
470 
740 
595 


240 


Mean. 


990 

1,288 

1,081 

1,877 

1,764 

7,083 

4,  321 

1,007 

510 

674 

788 

747 

1,844 


Total  in 
acre-feet. 


60,  870 

74,  090 

66,  470 

111,700 

108,  500 

421,500 

265, 700 

61,920 

30, 350 

41,440 

46,  890 

45, 930 


Run-ofE. 


Second-feet 

per  square 

mile. 


1,335,000 


0.038 
.050 
.042 
.073 
.068 
.274 
.167 
.039 
.020 
.026 
.030 
.029 


Depth  in 
inches. 


071 


0.  044 
.054 
.048 
.081 
.078 
.306 
.192 
.045 
.022 
.030 
.033 
.033 


966 


"  River  frozen  part  of  January  and  February.     Estimates  given  above  are  for  open  channel,  and 
;ire  prol>ably  slightly  in  ernjr. 


SMOKY    HILL    RIVER   AT    ELLSWORTH,  KANS. 

This  station,  established  April  !(>,  1895,  l)y  A.  P.  Davis,  is  located 
at  the  highway  bridge  on  Douglass  avenue,  Ellsworth,  Kans.  The 
gage  is  in  two  sections.  The  first  section  is  an  inclined  ash  timber, 
graduated  to  read  direct  in  feet  and  tenths  from  zero  to  4  feet,  securel}^ 
fastened  to  the  iron  pier  of  the  bridge  and  to  posts  driven  into  the  bed 
of  the  river.  The  second  section  is  a  2  by  6  inch  timber  17  feet  long 
spiked  to  the  same  pier.  It  is  graduated  to  feet  an.d  tenths  from  3.7 
feet  to  21  feet.  The  gage  is  read  once  each  day  by  Thomas  Coyne. 
Discharge  ineasureuients  are  made  from  the  downstream  side  of  the 
three-span  steel  bridge,  293  feet  long  between  abutments.  The  spans 
are  supported  at  interior  points  by  four  iron  posts  under  each  corner. 
The  initial  point  for  soundings  is  at  the  north  end  on  the  downstream 
side  of  the  bridge.  The  channel  is  straight  above  and  below  the 
station  during  high  water;  at  other  times  it  is  slightly  curved.  The 
current  is  moderate  at  low,  and  swift  at  high  stages.  Both  banks  are 
low,  wooded,  and  sul^ject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  sand,  free  from  vegetation  and  shifting.  Bench  mark  No.  1 
is  a  nail  driven  into  the  base  of  a  box-elder  tree  near  the  southeast 
corner  of  the  bridge,  90  feet  from  the  gage.     Its  elevation  is  13.07 
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feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  top  of  a 
nail  driven  into  a  root  on  the  north  side  of  an  ehii  tree  2  feet  in 
diameter  about  45  feet  west  of  bench  mark  No.  1.  Its  elevation  is  11.34 
feet  above  the  zero  of  the  gage. 

Tiie  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measurements  of  Smoky  Hill  River  at  Ellsworth,  Kans.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

March  11 

September  30 

W.  G.  Russell 

do 

Feet. 
60 
64 

Sq.Ject. 
38 
56 

Ft.  per  sec. 
1.47 
1.46 

Feet. 
1.20 
1.45 

Scc.-fcet. 
56 
82 

Mean  daili/  <i<ige  heiglit,  in  feet,  of  Siitohj  Hill  River  at  Ellsiimrth,  Kans.,  for  1904. 


Day. 


Jan.« 


1.15 


1.2 
1.0 
1.0 
1.2 
1.2 
.1.15 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 


Feb.  a     Mar. 


0.9 

.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 

1.2 

1.2 

1. 25 

1. 25 

1.25 

1.2 

1.2 

1.2 

1.15 

1.15 

1. 15 

1.15 

1.1 

1.1 

1.5 

1.2 

1.15 

1.1 

1.05 

1.05 

1.0 

1.0 


Apr. 


1.05 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.7 

1.4 

1. 25 

1.25 

1.25 

1.2 

1.2 

1.2 


May. 

June. 

1.15 

1.3 

1.1 

1.25 

1.1 

?'4.8 

1.3 

2.4 

1.4 

2.1 

1.8 

1.9 

1.9 

1.8 

4.G 

1.65 

3.3 

1.5 

2.7 

1.9 

2.4 

1.5 

2.2 

1.5 

2.0 

1.4 

2.0 

1.4 

1.9 

1.5 

1.8 

1.5 

1.7 

1.5 

1.6 

1.6 

1.5 

1.7 

1.5 

1.7 

1.  45 

1.6 

1.4 

1.5 

1.4 

1.4 

1.4 

1.4 

1.35 

3.3 

1.6 

2.15 

1.35 

1.9 

1.35 

1.7 

1.9 

2.3 

1.4 

2.2 

1.35 

July. 

5.5 
7.6 
4.3 
3.6 
2.7 
•10.4 
6.6 
4.4 
4.8 
4.0 
3.4 
3.1 
2.9 
1.7 
1.5 
1.35 
1.2 
1.1 
1.7 
2.3 
2.  9 
2.8 
3.0 
2.  5 
2.1 
1.9 
1.9 
1.85 
1.8 
1.7 
2.0 


Aug. 

Sept. 

Oct. 

1.9 

1.45 

3.0 

1.8 

1.4 

2.0 

1.7 

1.4 

1.6 

2.0 

1.4 

1.55 

2.0 

1.35 

1.5 

1.9 

1.35 

1.4 

2.1 

1.35 

1.45 

1.7 

1.3 

1.35 

1.6 

1.3 

1.3 

1.6 

1.25 

1.25 

1..55 

1.25 

1.25 

1.5 

1.2 

1.2 

1.5 

1.2 

1.15 

1.4 

1.2 

1.1 

1.4 

1.1 

1.1 

1.4 

1.1 

1.1 

1.4 

1.0 

1.1 

1.5 

1.0 

1.05 

2.5 

1.0 

1.05 

2.  2 

1.0 

1.05 

2.  0 

1.05 

1.0 

2.2 

11 

1.0 

2. 45 

1.05 

1.0 

2.15 

1.0 

1.0 

1.9 

1.0 

1.3 

1.8 

1.0 

1.25 

1.75 

2.0 

1.2 

1.7 

1.5 

1.2 

1.6 

1.9 

1.2 

1.55 

1.6 

1.2 

1.5 

1.2 

Nov. 


1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.1 

1.1 

1.1 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
.95 
.95 
.95 
.95 


Dec. 


0.95 

1.0 

1.0 

1.0 

1.0 

1.0 

1.05 

1.05 

1.05 

1.15 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

1.0 

1.0 

1.0 

1.05 

1.05 

1.1 

1. 05 

1.0 

1.0 

1.0 

(a) 


a  River  frozen  January  1  to  February  22;  also  December  27-31. 

b  At  6  a.  m.  gage  read  7.0.  c  At  9  a.  m.  gage  read  11.0. 

At  2  p.  m.  gage  read  4.8.  At  2  p.  m.  gage  read    9.8. 
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Rating  table  for  Snwkij  Hill  River  at  Elhworth,  Kans.,  from  Januarij  1,  J  90S,  to  Decem- 
ber SI,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.50 

5 

2.10 

209 

3.70 

946 

6.40 

2,910 

.60 

9 

2.20 

239 

3.80 

1,010 

6.60 

3,075 

.70 

13 

2.30 

271 

3.90 

1,075 

6.80 

3,  241 

.80 

17 

2.40 

305 

4.00 

1,141 

7.00 

3,  410 

.90 

21 

2.50 

342 

4.20 

1,  275 

7.20 

3,  580 

1.00 

26 

2.60 

381 

4.40 

1,410 

7.40 

3,  750 

1.10 

32 

2.70 

422 

4.60 

1,549 

7.  60 

3,  920 

1.20 

40 

2.80 

465 

4.80 

1,690 

7.80 

4,090 

1.80 

50 

2.90 

510 

5.00 

1,834 

8.00 

4,260 

1.40 

62 

3.00 

557 

5.20 

1,980 

8.50 

4,685 

L50 

76 

3.10 

606 

5.40 

2,129 

9.00 

5,110 

1.60 

92 

3.20 

657 

5.60 

2,280 

9.50 

5,  535 

1.70 

110 

3.30 

710 

5.80 

2,434 

10.00 

5,  960 

1.80 

131 

3.40 

765 

6.00 

2,590 

10.  50 

6,  385 

1.90 

155 

3.50 

823 

6.20 

2,748 

11.00 

6,810 

2.00 

181 

3.60 

883 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
12  discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  well  defined 
between  gage  heights  1  foot  and  6  feet.  The  table  has  been  extended  beyond  these 
limits.  Above  gage  height  7  feet  the  rating  curve  is  a  tangent,  the  difference  being 
85  per  tenth. 
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Estimated  monthly  div 'luirije  of  Smoky  HiU  River  at  ElhwortJi,  Kans.,  for  1904- 
[Drainage  area,  7,980  square  miles.] 


Month. 


January  « 

February  23-29 

March 

April 

May 

June 

July  

August 

September   

October 

November 

December  1-26. 


The  period. 


Discharge  in  second-feet. 


Maximum.      Minimum. 


26 

76 

110 

1,549 

1,690 

6,300 

342 

181 

557 

40 

36 


21 
19 
26 
32 
45 
32 
62 
26 
26 
23 
23 


21.7 
32.6 
34.0 

178 

191 

901 

138 
52.4 
64.7 
29.9 
28.2 


Total  in 
acre-feet. 


300 

2,004 

2,023 

10, 940 

11,360 

55,  400 

8,  485 

3, 118 

3,  978 

1,779 

1,454 

100,  800 


Run-oflf. 


Second-feet 

per  square 

mile. 


0.  0027 
.0041 
.  0043 
.022 
.024 
.113 
.017 
.0066 
.0081 
.0037 
.0035 


Depth  in 
inches. 


0. 0007 
.0047 
.0048 
.025 
.027 
.130 
.020 
.0074 
.  0093 
.0041 
.0034 


a  River  frozen  January  1  to  February  22  and  December  27  to  31. 
SMOKY   HILL    RIVER  NEAR    SOLOMON,  KANS. 

This  station  was  established  April  11,  1901,  by  M.  C.  Hinderlider, 
for  the  purpose  of  making  flood  water  observations.  It  is  located  at 
the  highway  bridge  three-fourths  mile  south  of  Solomon,  Kans.  A 
plain  vertical  gage,  graduated  to  feet  and  tenths  from  15  to  31  feet, 
is  painted  in  blacJ^  on  the  north  face  of  the  upstream  tubular  pier  on 
the  left  bank.  During  1901  the  gage  was  read  once  daily,  or  oftener 
during  sudden  and  dangerous  changes  in  the  stages  of  the  river,  by 
George  Lamb.  Discharge  measurements  are  made  from  the  lower 
side  of  the  three-span  iron-pier  bridge  at  which  the  gage  is  located. 
The  initial  point  for  soundings  is  the  inside  face  of  the  left  abutment. 
The  channel  is  straight  for  about  500  feet  above  and  below  the  station, 
and  the  current  is  sluggish.  Both  banks  are  high,  wooded,  and  liable 
to  overflow.  The  bed  of  the  stream  is  composed  of  silt  and  sand  and 
is  probably  shifting.  At  low  stages  all  the  water  passes  beneath  the 
center  span  of  the  bridge.  At  extremely  high  stages  the  left  and 
right  banks  are  overflowed  for  long  distances  out  from  the  river. 
Bench  mark  No.  1  is  a  cross  cut  into  the  topstone  of  the  wing  wall  of 
the  left  abutment  on  the  upstream  side.  Its  elevation  is  32.429  feet 
above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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Discharge  ineasureinent  of  Sinok)/  Hill  River  near  Solomon.,  Kans.,  in  1904- 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

June  5 

M.  C.  lliiiderlider.... 

Feet. 

2,175 

Sq.fcef. 
2,841 

Ft.  per  sec. 
3.29 

Feet. 
18.85 

See.-feet. 
9,354 

Mean  daily  gage  heighl,  in  feet,  of  Smoky  Hill  River  near  Solomon,  Kans.,for  1904. 

Day. 

Apr. 

May. 

June. 

July. 

Day. 

Apr. 

May. 

June. 

July. 

1 

17 

18                    .    .    .. 

;{ 

19 

4 

16. 45 
19. 35 
21.55 
22.  65 
22.  60 

20 

6 

16.90 
22.85 
25. 90 
27.25 
27.80 
27.  90 
27.90 
27.70 
26.90 
25.00 
21.80 

21 

(\ 

22 

^ 

23 

8 

24 

9 

25 

10       

26 

20.55 
23.45 
22.55 
20.00 
15. 35 

11 

27 

28 

12 

13 

29 

15.  30 

14 

30 

15 

31 

IG 

BEAVER    RIVER    (LADDER   CREEK)    NEAR    SCOTT    CITY,  KANS. 

This  station  was  established  as  a  gaging  station  May  18,  1904,  by 
W.  G.  Russell.  It  is  located  about  18  miles  north  of  Scott  City, 
Kans.,  about  250  j^ards  southwest  of  H.  H.  Hathe way's  residence.  A 
plain  staff  gage^  graduated  to  feet  and  tenths,  is  spiked  in  a  verti- 
cal position  to  a  willow  tree  on  the  left  bank.  It  is  read  daily  by 
James  H.  Drain.  Discharge  measurements  are  made  at  low  water  by 
wading;  at  high  water  the  flow  must  be  computed  from  the  cross  sec- 
tion and  the  slope,  both  of  which  were  taken  at  the  time  the  gage  was 
established.  The  initial  point  for  soundings  is  at  the  right  bank. 
The  channel  at  low  water  is  very  crooked,  but  after  the  water  covers 
the  bottom  the  channel  is  straight  for  about  100  feet  above  and  below 
the  station.  There  is  a  heavy  growth  of  willows  and  other  small 
brush  along  the  channel.  The  right  bank  is  high,  wooded,  and  does 
not  overflow.  The  left  bank  is  low,  wooded,  and  subject  to  overflow. 
The  bed  of  the  stream  is  composed  of  mud,  covered  with  vegetation, 
and  is  permanent.  There  is  but  one  channel  at  all  stages.  The 
undergrowth  and  drift  will  prevent  ver}^  accurate  measurements  of 
this  stream.  The  bench  mark  is  the  top  of  a  nail  near  the  surface  of 
the  ground  driven  into  the  root  of  a  willow  tree  about  8  inches  in 
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diameter,  located  on  the  right  bank  of  the  creek  about  20  feet  north 
east  of  the  gage.     Its  elevation  is  3.04  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measurement  of  Beaver  River  {Ladder  Creek)  near  Scott  City,  Kans.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 

velocity. 

Gage 
height. 

Dis- 
charge. 

May  18 

W.  G.  Russell 

Feet. 
10 

Sq.feet. 
2.9 

R.  jjer  sec. 
1.79 

Feet. 
1.00 

Sec-feet. 
5.2 

Mean  daily  gage  height,  in  feet,  of  Beaver  River  {Ladder  Creek)  near  Scott  City,  Kans. 

for  1904. 


Day. 


May. 


1.0 
1.0 
1.0 
1.0 
1.3 
1.2 
1.2 
1.2 
1.0 
1.0 
2.2 
2.3 
2.0 
1.6 


June. 


1.3 
1.3 
2.0 
2.8 
1.8 
1.6 
1.8 
1.3 
1.3 
1.8 
1.6 
1.6 
1.4 
1.2 
1.0 
1.1 
1.0 
1.0 
2.0 
1.8 
1.7 
1.6 
1.5 
1.5 
1.4 
2.3 
2.1 
1.5 
1.4 
1.3 


July. 


1.2 
1.0 
1.3 
2.2 
2.1 
3.4 
3.3 
2.1 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 


Aug. 


0.9 
1.0 
1.0 

.9 

.9 

.9 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
1.6 
1.6 
1.6 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.05 
1.05 
1.1 


Sept. 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.2 
1.2 
1.4 
1.6 
1.4 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.6 
1.6 
1.8 
1.8 
1.8 
2.0 


ct. 

Nov. 

2.0 

1.4 

1.8 

1.4 

1.8 

1.5 

1.8 

1.5 

1.8 

1.5 

1.4 

1.5 

1.4 

1.5 

1.4 

1.5 

1.4 

1.6 

1.4 

1.6 

1.5 

1.6 

1.5 

1.6 

1.5 

1.5 

1.5 

1.5 

1.6 

1.5 

1.4 

1.6 

1.4 

1.6 

1.4 

1.6 

1.5 

1.6 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.6 

1.5 

1.6 

1.5 

1.6 

1.4 

1.6 

1.4 

1.6 

1.3 

1.6 

1.2 

1.6 

1.6 

1.7 

1.6 

Dec. 


1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
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[NO.  131. 


BLUE    RIVER    NEAR    MANHATTAN,  KANS. 

The  gaging  station,  established  April  1^,  1895,  by  A.  P.  Davis,  is 
at  the  county  bridge  1  miles  north  of  Manhattan.  The  low-water 
gage  is  a  chain  gage  on  the  hand  railing  of  the  bridge  on  the  east  side 
and  south  end  of  the  bridge.  It  reads  from  zero  to  11  feet  from  a 
scale  spiked  to  the  hand  railing.  The  second  section  is  an  oak  rod 
bolted  to  the  north  face  of  the  south  pier,  and  reads  from  11.3  to  17 
feet.  The  third  section  is  a  similar  rod,  graduated  from  17  to  30  feet, 
bolted  to  the  south  side  of  the  same  pier.  The  gage  is  read  once  each 
day  by  J.  M.  Deckert.  Discharge  measurements  are  made  from  the 
bridge,  which  spans  the  entire  channel  at  ordinary  stages.  The  in- 
itial point  for  soundings  is  at  the  south  end  of  the  bridge.  The  chan- 
nel is  straight  for  200  feet  above  and  below  the  station,  and  has  a 
width  of  225  feet  at  ordinary  stages.  Both  banks  are  subject  to  over- 
flow during  high  floods,  the  left  bank  being  the  lower  of  the  two. 
The  bed  of  the  stream  is  composed  of  sand,  clay,  and  silt,  free  from 
vegetation,  and  slightly  shifting.  The  current  is  sluggish  at  low,  and 
swift  at  high  stages.  There  is  but  one  channel  at  low  stages  and  five 
or  more  during  very  high  floods.  Bench  mark  No.  1  is  a  cross  cut  in 
the  capstone  of  the  south  bridge  pier  immediately  above  the  upper 
gage,  and  is  32.11  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
cross  near  the  top  of  the  second  stone  from  the  ground  in  the  north- 
west corner  of  the  south  abutment.  Its  elevation  is  27.32  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measurements  of  Blue  River  near  Manhattan,  Kans.,  in  1904- 


Date. 


March  16 
April  27  . 
June  6  . . 


Hydrographer. 


W.  G.  Russell  . .  - . 

....do  

M.  C.  Hinderlider. 


November  6  ...    W.  G.  Russell 


Width. 

A.rea  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.feet. 

Ft.  per.  sec. 

Feet. 

204 

517 

1.95 

5.15 

234 

4,076 

4.33 

18. 15 

270 

2,401 

4.21 

13.46 

204 

488 

1.83 

5.45 

Dis- 
charge. 


Sec. -feet. 

1,008 

17,650 

10, 120 

891 
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Mean  daily  gage  height,  in  feet,  of  Blue  River  near  Manhattan,  Kans.,  for  1904. 


Day. 


1. 

2. 
3. 
4. 
5. 
6. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 

23. 
24. 

25. 
26. 

28. 
29. 
30. 
31. 


Jan.rt 

Feb. 

Mar. 

Apr. 

May. 

.Tune. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

5.4 

6.0 

5.2 

5.7 

10,0 

10.9 

14.6 

7.1 

6.6 

5.5 

5.6 

6.3 

5.9 

5.3 

6.2 

9.2 

10.0 

10.4 

7.0 

6.1 

.5.5 

5  5 

6.2 

5.6 

5.3 

5.8 

8.7 

11.5 

9.1 

6.9 

5.9 

8.3 

5.5 

6.3 

5.6 

5.2 

5.7 

8.2 

12. 5 

10.  6 

6.8 

6.0 

7.3 

5.4 

6.4 

5.6 

5.0 

5.6 

7.0 

17.0 

12. 6 

6.8 

5.8 

6.7 

5.5 

6.1 

5.8 

5.2 

5.4 

7.9 

13.6 

22.  8 

6.6 

.5.7 

6.4 

5.5 

6.0 

5.8 

5.2 

5.5 

11.5 

11.0 

18.9 

6.6 

5.6 

6.2 

5.5 

5.9 

7.3 

5.1 

5. 5 

10.3 

8.9 

17.9 

6.5 

.5.6 

6.0 

5.4 

6.2 

''9.0 

5.1 

5.6 

13.5 

8.2 

16. 0 

6.4 

.5.6 

.5.9 

5.5 

6.0 

8.2 

5.2 

5.7 

13.3 

8.0 

14.8 

6.4 

5.5 

5.8 

5.4 

5.6 

8.0 

5.1 

5.9 

9.9 

10.4 

13.4 

6.4 

5.5 

5.9 

5.4 

5.3 

7.9 

5.1 

6.4 

8.6 

8.8 

12. 4 

6.3 

5.5 

5.  7 

5.5 

5.6 

7.9 

5.2 

7.0 

8.2 

11.3 

12.7 

6.2 

5.7 

5.6 

5.5 

5.5 

7.5 

5.3 

6.6 

8.4 

9.8 

11.4 

6.2 

5.8 

5.6 

5.5 

5.2 

(•).  9 

5.1 

6.0 

8.4 

10.6 

10. 5 

6.1 

6.2 

5.6 

5.5 

5.4 

6.8 

5.1 

5.7 

7.9 

13.9 

9.8 

6.1 

6.0 

5.5 

5.4 

5.3 

6.6 

5.2 

5.5 

7.8 

11.2 

9.5 

6.0 

5.7 

5.5 

5.5 

5.2 

6.9 

5.2 

5.5 

8.5 

11.2 

9.2 

6.0 

5.6 

5.6 

5.6 

5.3 

7.0 

5.2 

5.4 

8.4 

10.9 

8.8 

6.0 

5.9 

6.1 

5.5 

5.4 

7.0 

5.3 

5.7 

8.0 

10.0 

8.7 

6.3 

6.0 

6.5 

5.5 

5.5 

6.8 

5.3 

5.6 

7.6 

8.9 

11.9 

6.8 

5.8 

7.3 

5.4 

4.9 

6.8 

5.4 

5.  6 

7.3 

8.4 

9.4 

■     7.3 

5.7 

6.3 

5.4 

6.  3 

6.8 

5.5 

6.2 

7.2 

8.4 

10.8 

6.5 

5.6 

5.9 

5.4 

6.9 

6.7 

5.6 

11.6 

7.0 

8.3 

10.4 

6.3 

5.6 

5.7 

5.4 

6.0 

.5.5 

5.7 

14.5 

6.9 

15.2 

9.6 

6.0 

5. 5 

5.6 

5.4 

5.8 

5.2 

7.8 

17.3 

7.0 

15.1 

8.7 

5.9 

5.5 

5.5 

5.4 

6.0 

5.2 

6.6 

18.2 

7.0 

12.5 

8.3 

5.8 

5.6 

5.5 

5.4 

6.6 

5.2 

5.8 

18.0 

7.5 

11.9 

7.9 

5.8 

5.5 

5.6 

5.4 

6.3 

5.2 

5.6 

15.0 

18.0 

10.1 

7.6 

5.8 

5.5 

5.6 

5.5 

6.2 

5.3 

11.4 

13.1 

15.6 

7.4 

5.6 

5.6 

5.5 

5.4 

6.1 

5.2 

12.0 

7.3 

5.9 

5.5 

Dec. 

.5.3 
.5.4 
5.4 

5.4 
5.3 
5.4 
5.4 
5.3 
5.4 
5.4 
5.4 
5.4 
5.4 
5.2 
5.3 
5. 5 
6.0 
5.7 
6.1 
5.4 
5.2 
5.5 
5.4 
5.5 
5.2 
5.2 
«5.0 
«4.9 
«5.6 
n5.8 
a  5.  7 


n  River  frozen  greater  portion  of  January  and  February;  also  December  27  to  31. 
surface  in  hole  cut  in  ice. 
felce  jam. 
c  River  clear  of  ice. 


Gage  read  to  water 
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Rating  table  for  Blue  River  near  3fanhatt(in,  Kans.,from  January  1  to  December  31,  1904. 


Gage 
height. 

Feet. 

4.60 

4.70 

4.80 

4.90 

5.00 

5.10 

5.20 

5.30 

5.40 

5.50 

5.60 

5.70 

5.80 

5.90 

6.00 

6.10 

6.20 

6,30 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

680 

6.40 

710 

6.50 

740 

6.60 

770 

6.70 

800 

6.80 

840 

6.90 

880 

7.00 

930 

7.10 

980 

7.20 

1,030 

7.30 

1,080 

7.40 

1, 135 

7.50 

1,190 

7.60 

1,245 

7.70 

1,300 

7.80 

1,360 

7.90 

1,420 

8.00 

1,480 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

1,540 

8.20 

1,600 

8.40 

1,660 

8.60 

1,725 

8.80 

1,790 

9.00 

1,855 

9.20 

1,920 

9.40 

1,990 

9.60 

2,  060 

9.80 

2, 130 

10.00 

2,  200 

10.20 

2,275 

10.40 

2,350 

10.60 

2,430 

10.80 

2,510 

11.00 

2,595 

11.50 

2,680 

12.00 

Discharge. 


Second-feet. 
2,850 
3, 020 
3,190 
3,370 
3, 550 
3,740 

3,  940 
4,150 

4,  370 
4,600 
4,830 
5, 070 

5,  310 
5,560 
5,810 
6,470 
7,190 


Gage 
height. 


Feet. 

12.50 

13.00 

13.50 

14.00 

14.  50 

15.  00 
15.50 
16.00 
16.50 
17.00 
17.50 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 


Discharge. 


Second-feet. 

7,940 

8,690 

9,  440 

10,  200 

10, 990 

11,800 

12,  640 

13,  490 
14,340 
15,190 
16, 040 
16,  900 
18,  720 
20,  700 
22,  700 
24,  700 
26,  750 


The  above  table  ia  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  fairly  well 
defined  to  gage  height,  26  feet. 
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Estimated  monthly  discharge  of  Blue  River  near  Manhattan,  Kans.,  for  1904. 
[Drainage  area,  9,490  square  miles.] 


Month. 


January  « . . , 
February  ^< . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November . . 
December  '' 


The  period . 


Discharge  in  second-feet. 


Maximum. 


2,  510 

17,250 

16,  900 

15, 190 

26,  340 

2,130 

1,660 

2,  935 

1,080 

1,360 


Minimum. 


800 

980 

1,855 

2,680 

2, 130 

1,080 

1,030 

] ,  030 

980 

770 


Mean. 


996 
3,778 
4,155 
6,337 
6,991 
1,  508 
1,160 
1,310 
1,010 

995 


Total  In 
acre-feet. 


61,  240 

224,  800 

255,  500 

377, 100 

429,  900 

92,  720 

69,  020 

80,  550 

60, 100 

61, 180 


1,712,000 


Run-off. 


Second-feet 

per  square 

mile. 


0. 105 
.398 
.438 
.668 
.737 
.159 
.122 
.138 
.106 
.105 


Depth  in 
Inches. 


0.  121 
.444 
.505 
.745 
.850 

• .  183 
.  136- 
.159 
.118 
.121 


a  Frozen  during  January  and  February. 

<» Frozen  December  27-31.     Rating  table  assumed  to  apply  correctly. 


MISCELLANEOUS    MEASUREMENTS    IN    KANSAS    RIVER   DRAINAGE    BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Kansas 
River  drainage  basin  in  1904: 

Miscellaneous  measurements  of  streams  tributary  to  Republican  Rirer. 


Date. 

Hydrographer. 

Stream. 

Locality. 

Area. 

Mean 
veloc- 
ity. 

Dis- 
charge. 

June  4... 

J.  C.  Stevens 

do 

Wymore,  Nebr 

do 

Sq.ft. 
489 
347 

Ft.  per 

sec. 

1.36 
1.31 

Second- 
feet. 
664 

June  28 

.    do 

453 

July  14 

do 

Oak,  Nebr 

517 

June  28 

do 

Frenchman  River 

do 

Sec.  18,  T.  16,  R.  40.. 

Champion,  Nebr 

Palisade,  Nebr 

Curtis,  Nebr 

8 
26 
60 

1.25 
1.73 
4.00 

10 

June  29 

do 

45 

June  30 

..  ..do 

do 

240 

July  11 

do 

Medicine  creek 

Millrace 

66 

July  7 

...  -do. 

Naponce,  Nebr 

do 

17 

11 

387 

201 

513 

38 

56 

49 

11 

1.41 
1.72 
1.91 
2.20 
2.46 

.95 
1.41 
1.29 

.82 

24 

July  7 

do 

19 

June  5 

July  1 

J.  C.  Stevens.... 
J.  A.  Green 

Republican  River 

do 

Warwick,  Kans 

McCook,  Nebr 

Naponce,  Nebr 

Stamford,  Nebr 

Palisade,  Nebr 

do 

741 
443 

July  7 

...  .do 

do 

1  264 

July  6 

do 

36 

June  30 

do 

StinkingWater  Creek. 
do 

79 

June  30 

do 

63 

July  7 

do 

Turkey  Creek 

Naponce,  Nebr 

.9 
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MERAMEC  RIVER  r>RAi:N^AGE  BASIN. 

Meramec  River  rises  in  Dent  County,  Mo.,  flows  northeast,  and 
enters  the  Mississippi  near  St.  Louis.  This  river  drains  a  rugged, 
hilly,  and  comparatively  thinly  populated  country.  There  are,  how- 
ever, numerous  good  sites  for  dams,  and  the  United  States  Geological 
Survey  is  studying  the  river  in  connection  with  the  possible  water- 
power  developments  and  for  its  possible  use  as  a  future  water  supply 
for  the  city  of  St.  Louis. 

The  total  drainage  area  of  Meramec  River  is  3,619  square  miles; 
at  Eureka  it  is  3,-197  square  miles.  The  drainage  area  above  Dry 
Fork  is  340  square  miles,  while  that  of  Dry  Fork  is  360  square  miles. 

MERAMEC    RIVER    NEAR    MERAMEC,  MO. 

This  station  was  established  February  28, 1903,  by  1.  W.  McConnell. 
It  is  located  about  600  feet  below  the  mouth  of  Spring  Branch  and 
about  1  mile  from  the  post-road  between  Meramec,  Mo.,  and  St. 
James,  Mo.  The  nearest  railroad  station  is  St.  James,  Mo.,  7  miles 
northwest  of  the  station.  The  gage  is  a  2  by  6  inch  pine  stick,  10  feet 
long,  graduated  to  feet  and  tenths  by  means  of  brass-headed  nails. 
The  gage  is  driven  into  the  bed  of  the  river  and  is  nailed  at  the  top 
to  a  leaning  tree.  The  gage  is  read  once  each  day  by  C.  C.  Small- 
wood.  The  equipment  by  means  of  which  discharge  measurements 
are  made  consists  of  a  cable,  boat,  and  tagged  wire.  The  initial  point 
for  soundings  has  been  taken  at  the  tree  to  which  the  cable  is  attached 
on  the  left  bank.  The  channel  is  straight  for  about  300  feet  above 
the  station  and  for  2,000  feet  below.  The  current  velocit}^  is  suffi- 
cient for  accurate  measurement  except  at  low  stages,  when  it  becomes 
sluggish.  Both  banks  are  low,  and  at  high  water  the  river  spreads 
over  wide  flats.  The  bed  of  the  stream  is  shifting.  The  bench  mark 
is  a  point  on  a  bowlder  on  the  left  bank  at  the  foot  of  the  cliff  near 
the  mouth  of  Spring  Branch.  Its  elevation  is  10.4-1  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  h}  drographe^". 
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Discharge  measurements  of  Meramec  River  near  Meramec,  Mo.,  in  1904. 
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Date. 

Hydrographer, 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Januarv  27  . 

F.  W.  Hanna  . 

Feet. 
132 
138 
145 

Sq.feet. 
349 
326 
579 

Ft.  per  sec. 
1.12 
.99 
1.01 

Feet. 
3.33 
3.22 
4.05 
3.10 
2.91 
2.80 
2.90 

Sec-feet. 
"    390 

March  8 

do 

322 

April  13 

do 

('  585 

June  14 

Hanna  and  Murphy 

^281 

July  27 

August  12    . 

F.  W.  Hanna 

^193 

...    .do  

b  150 

September  28  . . 

Hanna  and  Johnson 

^185 

a  70  feet  upstream.  b  Sum  of  both  branches. 

Mean  daily  gage  height,  in  feet,  of  Meramec  River  near  Meramec,  Mo.,  for  1904. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Vi 

14 

15 

16 

17 

18 

19 

20 

21 

22, 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 


2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
4.0 
4.0 
4.0 
4.0 
6.8 
5.5 
4.8 
4.4 
4.0 
3.4 
3.3 
3.2 
3.1 
3.0 
3.0 


Feb.      Mar 


3.0 
3.0 

2.9 
2.8 
2.8 
2.8 
3.1 
2.9 
2.9 
2.8 
2.7 
2.7 
2.7 
2.7 
2.  7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
3.0 
3.4 
3.5 
3.4 
3.2 
3.1 
3.2 


3.4 
3.4 
3.5 
3.3 
3.2 
3.5 
3.5 
3.3 
3.2 
3.1 
3.1 
3.2 
3.2 
3.1 
3.1 
3.1 
3.1 
3.2 
3.2 
3.0 
3.0 
3.1 
4.1 
4.1 


Apr. 


4.05 

4.0 

3.9 

3.8 

3.7 

3.7 

3.6 

3.5 

3.1 

3.0 

3.0 

8.4 

8.0 

6.5 

6.1 

5.0 

4.9 

4.7 


May. 

4.2 
4.2 
4.1 
4.1 
4.2 
4.2 
4.2 
4.1 
4.4 
4.0 
3.9 
3.7 
3.6 
3.6 
3.5 
3.4 
3.3 
3.5 
3.7 
3.7 
3.6 
3.6 
3.5 
3.4 
3.4 
3.3 
3.6 
3.5 
3.4 
3.9 
3.8 


June. 

3.4 
3.3 
3.4 
3.9 
4.8 
4.2 
3.9 
3.8 
3.5 
3.4 
3.4 
3.2 
3.2 
3.2 
3.2 
3.3 
3.3 
3.4 
3.7 
3.9 
4.5 
4.2 
4.0 
3.3 
3.3 
3.3 
6.1 
7.0 
5.3 
4.9 


July. 


4.4 
4.0 
3.8 
3.9 
3.9 
3.8 
3.6 
3.4 
3.4 
3.3 
3.3 
3.3 
3.2 
3.3 
3.1 
3.0 
3.3 
3.2 
3.2 
3.1 
3.1 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 


Aug. 


2.9 

2.9 

2.9 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.6 

3.5 

3.2 

3.1 

3.1 

3.0 

3.0 

2.9 

2.9 


Sept. 


2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 


2.8 
2.8 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 


Oct. 


3.0 

3.5 

3.4 

3.3 

3.1 

3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.75 

2.75 

2.75 


Nov. 


2.75 

2.75 

2.75 

2.75 

2.75 

2. 75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.  75 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.75 


Dec. 


2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.  75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.  75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
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[NO.  131. 


MERAMEC    RIVER    NEAR    EUREKA,    MO. 

This  station  was  established  August  26,  1903,  by  F.  W.  Hanna.  It 
is  located  at  the  highway  bridge  on  the  road  between  Crescent,  Mo., 
and  Eureka,  Mo.,  about  li  miles  from  Eureka,  2  miles  below  the 
mouth  of  Big  River,  and  2  miles  above  the  'Frisco  Raijroad  bridge. 
The  standard  boxed  chain  gage  is  attached  to  the  floor  of  the  bridge. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
42.46  feet.  The  gage  is  I'ead  once  each  day  by  Rhoda  Hilder])ran. 
Discharge  measurements  are  made  from  the  bridge  to  which  the  gage 
is  attached.  This  is  a  two-span  Pratt  truss  highway  bridge,  with  a 
length  between  abutments  of  450  feet.  The  initial  point  for  sound- 
ings is  the  inner  face  of  the  right  abutment  on  the  upstream  side. 
Tlie  channel  is  straight  for  about  250  feet  above  and  1,000  feet  below 
the  station.  The  current  is  never  sluggish.  The  right  bank  is  high 
and  rocky  and  not  subject  to  overflow.  It  is  wooded  above  the  high- 
water  line.  The  left  bank  is  somewhat  lower  and  is  composed  of  allu- 
vial soil,  and  it  also  is  wooded  above  the  high-water  line.  The  bed  of 
the  stream  is  composed  of  coarse  gravel  and  stones.  There  is  but  one 
channel,  broken  l)y  the  center  pier  of  the  bridge.  Bench  mark  No.  1 
is  a  notch  cut  into  the  high  rock  clift'  just  below  the  bridge.  It  is  marked 
by  a  painted  cross  and  the  letters  ''  U.  S.  G.  S.''  Its  elevation  is  38.26 
feet  above  gage  datum.  Bench  mark  No.  2  is  a  red  mark  on  the  top 
of  the  downstream  guard  rail,  just  above  the  gage  box.  Its  elevation 
is  42.56  feet  above  gage  datum.  Bench  mark  No.  3  is  a  painted  cross, 
surrounded  by  the  letters  ''U.  S.  G.  S."  on  the  lower  wing  of  the 
left  abutment.      Its  elevation  is  36.29  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  ])een  made  under 
the  direction  of  E.  Jolinson,  jr.,  disti'ict  hydrographer. 

DiscJiarge  measuv erne] its  of  Meramec  River  near  Eureka,  Mo.,  in  1904' 


Date. 


.January  28 

March  9 

April  14 

April  28 

April  29 

June  15 

July  26 

Augusts 

October  5 

November  24  . 


Hydrographer. 


F.  W.  Hanna 

do 

do 

do , 

do 

Murphy  and  Hanna 

F.  W.  Hanna 

.....do 

Johnson  and  Hanna 

F.  W,  Hanna 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.feet. 

Ft.  per  sec. 

Feet. 

245 

1,309 

1.64 

7.90 

170 

554 

2.93 

4.30 

215 

.  924 

4.01 

6.20 

444 

8,154 

4.59 

24.  95 

294 

2,389 

4.48 

11.60 

163 

529 

3.01 

4.37 

253 

416 

2.38 

3.67 

142 

364 

2.06 

3.18 

209 

804 

3.67 

5.77 

143 

313 

1.89 

3.08 

Dis- 
charge. 


Sec-feet. 

«2, 151 

1,620 

3,  703 

37,  470 

10,  700 

1,605 

992 

749 

2,947 

591 


a  Backwater  due  to  ice. 
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Mean  daily  gage  height,  in  feet,  of  Merarnec  River  near  Eureka,  Mo.,  for  1904. 


Day. 


Jan.a 


3.10 
3.00 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.90 
2.90 
2.90 
2.70 
2.70 
2.80 
2.70 
2.80 
2.70 
2.70 
2.60 
2.70 
^5.50 
8.90 
13.90 
14.40 
7.60 
5.80 
7.80 
7.90 


?.80 


Feb. 


Mar. 


4.25 

4.00 

4.00 

3.90 

4.40 

4.30 

4.60 

4.50 

4.40 

4.70 

4.70 

5.30 

5.20 

5.10 

5.20 

5.40 

7.90 

21.30 

35. 20 

36.  20 

33. 30 

16.90 

9.80 


Apr. 

11.70 

12.10 

10.50 

8.70 

7.30 

6.70 

6.40 

6.40 

6.70 

10.60 

8.80 

7.50 

6.70 

6.20 

5.70 

5.50 

5.20 

5.10 

4.80 

5.00 

5.40 

13.00 

11.40 

14.30 

20.  80 

25.80 

28.  70 

23. 90 

11. 10 

9.00 


May. 

7.90 
7.30 
6.70 
6.30 
6.50 
6.40 
7. 30 
6.90 
6.90 
6.80 
7.00 
6.40 
5.90 
5.50 
5.20 
5.10 
5.10 
6.00 
5.20 
5.80 
5.40 
5.10 
4.90 
4.70 
4.60 
4.60 
4.50 
4.40 
4.  .50 
6.20 
9.00 


.June. 


7.40 
6.70 
10.00 
11.80 
11.20 
9.10 
7.00 
6.10 
5.50 
5.10 
4.80 
4.60 
4.50 
4.40 
4.50 
4.40 
4.90 
9.50 
9.70 
10.80 
8.40 
6.90 
6.10 
5.80 
5.40 
5.10 
7.90 
11.80 
14.30 


July. 

9.20 
9.10 
6.20 
7.50 
8.20 
8.10 
7.90 
8.70 
9.90 

13.20 
9.40 
8.00 

•  6.30 
5.50 
8.00 
4.50 
4. 60 
4.40 
4.20 
4.10 
4.20 
3.90 
3.80 
3.80 
3.70 
3.70 
3.60 
3.60 
3.50 
3.50 
3.50 


Aug. 


3.50 
3.40 
3.30 
3.40 
4.50 
3.50 
3.50 
3.40 
3.40 
3.30 
3.20 
3.20 
3.10 
3.10 
3.10 
4.70 
4.40 
4.10 
4.20 
5.10 
4.80 
5.70 
4.90 
5.00 
4.90 
4.80 
4.50 
4.30 
4.00 
3.80 
3.70 


Sept. 


5.00 
4.40 
4.20 
3.90 
3.80 
3.70 
3.60 
3.50 
3.40 
3.30 
3.30 
3.20 
3.20 
3.30 
5.50 
4.  ,50 

4.  50 
4.10 
8.50 

11.20 
9.50 
6.70 
5.40 
4.80 
5.90 
4.70 
7.20 

5.  60 
4.80 
4.40 


Oct. 


4.20 
8.00 
8.10 
6.80 
5.80 
5.30 
5.00 
4.70 
4.50 
4.30 
4.20 
4.00 
4.20 
3.90 
3.80 
3.70 
8.60 
3.60 
3.50 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
3.20 
3.20 
3.20 
3.20 
3.10 
3.20 


Nov. 


3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 


Dec. 


3.00 
3.00 
3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.00 
3.00 
3.10 
3.10 
3.10 
3.10 
3.00 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.20 
3.10 
3.10 
3.20 
3.10 


a  Ice  conditions  uncertain  during  January.    Rating  table  applied  as  for  open  channel,  January  1 
to  20. 
ft  Backwater  from  ice  January  21  to  30. 
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Rating  table  for  Meramec  River  near  Eureka,  Mo.,  from  January  1  to  December  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.  60 

460 

4.40 

1,700 

6.40 

3,810 

10.00 

8,  330 

2.70 

490 

4.50 

1,790 

6.60 

4,030 

10.50 

9,040 

2.80 

530 

4.60 

1,880 

6.80 

4,  250 

11.00 

9,790 

2.90 

580 

4.70 

1,980 

7.00 

4,470 

11.50 

10, 540 

3.00 

640 

4.80 

2,080 

7.20 

4,710 

12.00 

11, 340 

3.10 

710 

4.90 

2,180 

7.40 

4,950 

12.50 

12, 190 

3.20 

780 

5.00 

2,280 

7.60 

5,190 

13.00 

13, 090 

3.30 

850 

5.10 

2,  380 

7.80 

5, 430 

13.50 

14, 040 

3.40 

920 

5.20 

2,490 

8.00 

5,670 

14.00 

15, 040 

3.  50 

990 

5.30 

2,600 

8.20 

5,  920 

15.00 

17,  050 

3.60 

1,060 

5.40 

2,710 

8.40 

6,180 

16.00 

19, 100 

3.70 

1,130 

5.50 

2,820 

8.60 

6,440 

17.00 

21, 100 

3.80 

1,200 

5.60 

2,930 

8.80 

6,700 

18.00 

23, 100 

3.90 

1,280 

5.70 

3,040 

9.00 

6,960 

19.00 

25, 100 

4.00 

1,360 

5.80 

3, 150 

9.20 

7,220 

20.00 

27, 120 

4.10 

1,440 

5.90 

3,260 

9.40 

7,490 

4.20 

1,520 

6.00 

3,  370 

9.60 

7,770 

4.30 

1,610 

6.20 

3,590 

9.80 

8,  050 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
15  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  2.8  feet  and  6.2  feet.  Two  flood  measurements  at  11.6  and  25  feet  gage 
height,  respectively,  define  the  curve  above  this  limit.  Above  gage  height  20  feet 
the  rating  Curve  is  a  tangent,  the  difference  being  210  per  tenth.  The  left  bank 
overflows  at  the  approximate  gage  height  of  22.2  feet.  It  has  been  estimated  that 
the  overflow  at  36.2  feet  gage  height  wan  7,000  second-feet  or  50  second-feet  per 
tenth  gage  height. 
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Estimated  monthly  discharge  of  Meramec  River  near  Eureka,  Mo.,  for  1904. 
[Drainage  area,  3,497  square  miles.] 


Month. 


January  1-20  « 
March  9-31  . . . 

April 

May  

June 

July 

August 

September 

October 

November 

December 


The  period 


Discharge  in  second-feet. 


Maximum. 


710 

68,  060 

48,  560 

6,  960 

15,  640 

13,  470 

3,  040 

10,  090 

5,  790 

780 

780 


460 

1,280 

2,080 

1,700 

1,700 

990 

710 

780 

710 

640 

640 


544 

12,  570 

10,  520 

3,  294 

5,  291 

3,  700 

1,412 

2,455 

1,667 

719 

690 


Total  in 
acre-feet. 


21,  580 
573,  400 
626,  000 
202,  500 
314,  800 
227,  500 

86,  820 
146, 100 
102,  500 

42,  780 

42, 430 


2,  386,  000 


Run-off. 


Second-feet 

per  square 

mile. 


0.156 

3.59 

3.01 

.942 
1.51 
1.06 
.404 
.702 
.477 
.206 
.197 


Depth  in 
inches. 


0.116 
3.07 
3.  36 
1.09 
1.68 
1.22 
.466 
.783 
.550 
.  230 
.227 


"Backwater  from  ice  January  21  to  31. 
MERAMEC    SPRING   NEAR   MERAMEC,  MO. 

This  station  was  established  February  28,  1903,  by  1.  W.  McConnell. 
It  is  located  on  Spring  Branch  500  feet  from  the  spring,  at  a  foot- 
bridge. This  point  is  about  1  mile  from  the  mouth  of  Spring  Branch 
and  2  miles  above  the  mouth  of  Dr}"  Fork.  The  gage  is  a  2  by  3  inch 
pine  rod  10  feet  long.  It  is  read  once  each  day  b\^  C.  C  Smallwood. 
Discharge  measurements  are  made  from  the  footbridge.  The  initial 
point  for  soundings  is  at  the  tree  at  the  end  of  the  foot-bridge  on  the 
right  bank.  The  channel  is  straight  for  50  feet  above  and  for  500  feet 
])elow  the  station.  Both  banks  are  of  clay  and  gravel  and  are  about  () 
feet  high.  They  will  overflow  only  at  unusual  Hood  stages.  The  bed 
of  the  stream  is  composed  of  gravel  with  some  bowlders  and  is  clean. 
The  water  is  very  swift,  making  accurate  gage  readings  very  difficult. 
The  bench  mark  is  located  on  the  left  corner  stone  of  the  breast  w  heel 
of  the  tail  race  just  below  the  old  breast  wheel  and  is  designated  by  a 
cross  on  the  top  surface  of  the  stone.  Its  elevation  above  the  zero  of 
the  gage  is  4:.idS  feet. 

The  observations  at  this  station  during  llHll  have  beenmade  under 
the  direction  of  E.  eJohnson,  jr.,  district  h}  drographer. 
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Discharge  measurement i^  of  Meramec,  Spring  near  Meramec,  Mo.,  in  1904. 


Date. 


January  27 

March  8.. 

April  13 

June  14 

July  27 

August  12 

September  28  . . 


Hydrographer. 


F.  W.  Hanna 

do 

do 

Murphy  and  Hanna. 

F.  W.  Hanna 

.....do  

Hanna  and  Johnson. 


Width. 


Feet. 
28 
28 
55 
54 
54 
56 
55 


Area  of 
section. 


Sq.  feet. 
48 
43 
99 
76 
76 
70 
68 


Mean 
velocity. 


Ft.  per  sec. 
4.02 
4.28 
2.83 
2.26 
1.79 
1.64 
1.57 


Gage 
height. 


Feet. 
0.75 
.65 
1.05 
.60 
.48 
.38 
.37 


Dis- 
charge. 


Sec-feet. 
193 
184 
281 
172 
136 
115 
107 


Note.— The  above  measurements  were  made  at  different  sections. 

Mean  daily  gage  height,  in  feet,  of  Meramec  Sjiring  near  Meramec,  Mo.,  for  1904. 


Day. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
IG 
17 
18 
19 
20 
21 
22 
23 
24 
2& 
26 
27 
28 
29 
30 
31 


Jan. 

Feb. 

Mar. 

Apr. 

0.30 

0.50 

0.60 

1.70 

.30 

.50 

.60 

1.60 

.30 

.50 

.50 

1.60 

.25 

.40 

.50 

1.50 

.25 

.40 

.50 

1.40 

.25 

.40 

.70 

1.40 

.25 

.70 

.70 

1.60 

.25 

.60 

.70 

1.80 

.25 

.50 

.60 

1.60 

.20 

.50 

.60 

1.40 

.20 

.50 

.60 

1.20 

.20 

.50 

.60 

1.10 

.20 

.50 

.60 

1.00 

.20 

.40 

.60 

1.00 

.20 

.40 

.50 

.90 

.20 

.40 

.50 

.90 

2.00 

.35 

.50 

.80 

2. 00 

.35 

.60 

1.20 

2.00 

.30 

.60 

1.10 

2.00 

.30 

.60 

.90 

1.90 

.90 

.60 

.90 

1.70 

.90 

.70 

.90 

1.50 

.80 

.70 

3.40 

1.30 

.80 

.70 

3.00 

1.00 

.80 

7.00 

2.80 

.90 

.80 

7.05 

2.40 

.80 

.70 

5.40 

2.10 

.70 

.60 

3.40 

2.00 

.70 

.60 

2.80 

1.90 

.60 

1.70 

.60 

1.70 

Mav. 


1.50 

1.30 

1.20 

1.10 

1.10 

1.20 

1.20 

1.00 

1.20 

1.10 

1.00 

1.00 

.90 

.90 

.80 

.90 

.90 

.90 

.90 

.90 

.90 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.90 

1.20 

1.00 


June. 


0.90 

.80 

.80 

1.10 

1.40 

1.20 

1.00 

.90 

.90 

.80 

.80 

.70 

.70 

.60 

.60 

.70 

.80 

.90 

.80 

.90 

.90 

.80 

.80 

.70 

.70 

.90 

1.00 

2. 20 

2.00 

1.80 


July. 

Aug. 

Sept. 

Oct. 

1.30 

0.50 

0.40 

0.40 

1.00 

.50 

.40 

.50 

1.00 

.50 

.40 

.50  i 

1.00 

.45 

.40 

.40 

1.00 

.45 

.40 

.40 

.90 

.45 

.40 

.40 

.90 

.40 

.40 

.40 

.80 

.40 

.40 

.40 

.80 

.40 

.40 

.40 

.70 

.40 

.40 

.40 

.70 

.40 

.40 

.40 

.70 

.40 

.40 

.40 

.70 

.40 

.40 

.40 

.60 

.40 

.40 

.40 

.60 

.40 

.40 

.40 

.  55 

.50 

.40 

.40 

.80 

.50 

.40 

.40 

.70 

.50 

.40 

.40 

.70 

.60 

.40 

.40 

.70 

.60 

.40 

.40 

.70 

.60 

.40 

.35 

.70 

.60 

.40 

.35 

.70 

.70 

.40 

.35 

.50 

.60 

.40 

.35 

.50 

.60 

.40 

.35 

.50 

.60 

.40 

.30 

.50 

.50 

.40 

.30 

.50 

.50 

.40 

.30 

.50 

.50 

.40 

.30 

.50 

.50 

.40 

.20 

.50 

.40 

.20 

0.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 


Dec. 


0.30 
.30 
.30 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
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Bating  table  for  Meramec  Spring  near  Meramec,  Mo.,  from  Fehrnary  28,  1903,  to 

December  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

.    Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

0.30 

94 

0.80 

■    212 

1.60 

494 

2.50 

836 

.35 

104 

.85 

227 

1.70 

532 

2.60 

874 

.40 

114 

.90 

242 

1.80 

570 

2.70 

912 

.45 

125 

.95 

258 

1.90 

608 

2.80 

950 

.50 

136 

1.00 

275 

2.00 

646 

2.90 

988 

.55 

148 

1.10 

310 

2.10 

684 

3.00 

1,026 

.60 

160 

1.20 

346 

2.20 

722 

3.10 

1,064 

.65 

172 

1.30 

382 

2.30 

760 

3.20 

1,102 

.70 

185 

1.40 

418 

2.40 

798 

3.30 

1,140 

.75 

198 

1.50 

456 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
19  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  0.30  foot  and  1.75  feet.  The  table  has  been  extended  beyond  these 
limits.  Above  gage  height  1.4  feet  the  rating  curve  is  a  tangent,  the  difference 
being  38  per  tenth. 

Estimated  monthly  discharge  of  Meramec  Spring  near  Meramec,  Mo. ,  for  1904- 


Month. 


January  ... 

February 

iMarch 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


646 
242 

2,565 

1,178 

456 

722 

382 

185 

114 

136 

94 

94 


2,565 


Minimum. 

76 

94 

136 

212 

212 

160 

136 

114 

114 

76 

76 

85 


76 


Mean. 


236 

150 

454 

473 

273 

273 

194 

135 

114 

109 
86.8 
85.9 


215 


Total  in 
acre-feet. 


14,  510 

8,  628 

27, 920 

28, 140 

16,  790 

16,  240 

11,  930 

8,301 

6,783 

6,702 

5, 165 

5,282 


156,  400 
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ARKANSAS  RIVER  BRAITsTAGF.  BASIIvT. 

Arkansas  River  rises  in  the  central  part  of  Colorado,  flows  south  for 
about  70  miles,  then  east  for  50  miles,  increased  by  many  small  moun- 
tain streams.  At  (Janyon  City,  Colo. ,  it  emerges  from  the  Rocky  Moun- 
tain front  and  takes  a  general  easterly  direction  across  the  great  plains 
of  Colorado,  where  most  of  the  water  is  diverted  for  irrigation.  It 
flows  east  across  Kansas  to  the  center  of  the  State,  thence  southeast 
through  Indian  Territory  and  Arkansas  into  Mississippi  River  about 
2.5  miles  north  of  Greenville,  Miss.  Throughout  the  mountainous 
area  above  Canyon  City  the  discharge  increases,  but  as  soon  as  the  river 
emerges  onto  the  Great  Plains  the  water  is  gradualhMliverted  by  lines 
of  canals,  so  that  by  the  time  the  Kansas  line  is  reached  the  river  is 
usually  dry  during  the  summer.  Among  its  tributaries,  Neosho 
(called  the  Grand  in  Indian  Territory)  and  Verdigris  rivers  drain 
southeastern  Kansas  and  flow  south  in  nearly  parallel  courses,  joining 
the  Arkansas  about  3  miles  apart,  west  of  Talequah,  Ind.  T.  Walnut 
River  is  a  small  tributary  from  the  north,  flowing  into  the  Arkansas 
at  Arkansas  City,  Kans.  The  North  Fork  of  Canadian  River  rises  in 
the  northeastern  part  of  New  Mexico  and  flows  east  through  Oklahoma 
and  Indian  Territory  into  Canadian  River  about  40  miles  above  its 
mouth. 

ARKANSAS    RIVER   NEAR    CANYON    CITY,  COLO. 

This  station  is  located  at  the  suspension  bridge  at  the  Hot  Springs 
Hotel.  It  is  li  miles  above  the  Strathmore  Hotel  and  1  mile  above 
the  State  penitentiaiy,  and  a  short  distance  below  the  mouth  of 
Grape  Creek  at  a  point  immediately  below  where  the  river  leaves 
the  mountains.  Observations  at  this  point  were  begun  on  April  17, 
1889,  the  station  being  established  here  by  Robert  Robertson.  The 
record  has  been  maintained  since  that  time,  with  occasional  breaks 
due  to  absence  or  change  of  observer.  The  station  is  of  special 
importance,  being  located  at  the  mouth  of  the  canyon  and  at  a  point 
practically  above  all  of  the  irrigating  ditches  except  the  Canyon 
ditch  (sometimes  called  the  North  Side  ditch)  and  tlie  South  Can- 
yon ditch  (sometimes  called  the  South  Side  ditch),  both  of  which 
head  above  the  station.  During  the  irrigation  season  each  of  these 
ditches  carries  from  25  to  60  second  feet  of  water  according  to  the 
needs  of  the  irrigators,  and  their  discharge  should  be  added  to 
the  discharge  at  the  station  in  order  to  obtain  the  total  run-off  at 
the  mouth  of  the  canyon.  No  accurate  records  have  been  kept  of  the 
amount  of  water  passing  through  these  canals,  although  miscellane- 
ous measurements  have  been  made  when  measurements  were  made 
at  the  regular  station.  The  estimated  monthly  discharges  of  the 
canyon  do  not  include  water  taken  out   by  these  canals.     This  site 
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was  used  in  1888  for  a  gaging  station  by  the  State  engineer  of  Colo- 
rado, but  is  favorable  for  obtaining  only  fairly  accurate  measurements. 

The  gage  rod  established  by  Mr.  Robertson  was  of  2  by  6  inch  tim- 
Ijer,  inclined,  and  attached  to  the  crib  of  an  old  bridge  on  the  south  or 
right-hand  side  of  the  river,  almost  directly  in  front  of  the  hotel. 
There  were  two  bench  marks:  No.  1  on  the  top  of  a  log  of  the  crib — 
elevation,  10.01  feet  above  the  datum;  No.  2,  in  the  cleft  of  a  i-ed 
bowlder  at  the  foot  of  a  charred  stump  50  feet  downstream  and  on  the 
same  side  of  the  river — elevation,  9.60  feet. 

On  April  18,  1891,  a  third  bench  mark  was  established,  this  being  a 
bedded  rock  10  feet  from  the  north  end  of  the  cable,  toward  Hot 
Springs  Hotel,  and  10  feet  from  the  river  bank.  It  is  marked  '"B.  M. 
No.  8,  U.  S.  G.  S.,"  and  is  15.98  feet  above  the  zero  of  the  gage. 

On  October  4,  1895,  it  was  found  that  the  top  of  the  gage  had  been 
broken  off,  necessitating  its  renewal  for  readings  during  high  water. 
The  channel  was  found  to  ])e  hlled  with  sand  and  gravel  in  front  of 
the  gage,  requiring  considerable  work  in  order  to  make  the  water  flow 
to  the  rod.  It  was  decided,  therefore,  to  put  in  a  new  gage  where  the 
stream  could  not  deposit  material.  A  point  was  chosen  about  100  feet 
below  the  bridge,  on  the  left  bank,  and  a  crib  was  built,  anchored  in 
place  by  rocks  and  bolts,  the  lower  end  of  the  gage  being  fastened  to 
it.  The  upper  end  of  the  inclined  portion  was  attached  to  a  juniper 
tree.  On  December  27,  1895,  the  station  was  inspected,  and  it  was 
found  that  readings  had  been  made  from  the  old  rod,  which,  at  the 
stage  of  water  prevailing,  recorded  about  0.40  of  a  foot  above  the  new 
rod  on  the  opposite  side  of  the  rivei'.  When  the  water  is  high  and 
extends  with  unbroken  surface  from  bank  to  bank  the  readings  are 
the  same,  but  at  low  water  the  observations  on  the  old  i-od  are  mis- 
leading, owing  to  the  accumulation  of  sand  and  gravel  in  front  of  it. 

On  August  26,  1902,  owing  to  the  shifting  of  the  channel,  a  new  rod, 
consisting  of  4  by  4  inch  timber,  was  placed  in  an  inclined  position 
on  the  north  or  left  bank  of  the  river,  at  the  site  of  the  previous  rod, 
just  below  the  north  end  of  the  suspension  bridge.  The  rod  on  this 
date  read  practicall}^  the  same  as  the  old  rod. 

A  new  gage  was  established  September  2,  1903,  by  the  State  engi- 
neer. It  is  located  on  the  right  bank  just  below  the  bridge  and  con- 
sists of  an  inclined  and  a  vertical  section.  The  inclined  section  reads 
from  zero  to  7.3  feet.  The  vertical  section  reads  from  7.3  to  12  feet. 
The  present  observer  is  Dr.  J.  L.  Prentiss. 

The  measurements  were  at  first  made  from  a  car  suspended  from  a 
cable  stretched  across  the  river,  the  l)ridge  from  which  measurements 
were  originally  made  by  the  State  engineer  having  been  destroyed. 
Later  a  new  suspension  bridge  Avas  constructed  in  front  of  the  hotel, 
necessitating  the  removal  and  replacement  of  the  gage,  and  subseauent 
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measurements  were  made  from  this  bridge,  which,  having  a  clear  span, 
offers  no  obstruction  to  the  current. 

The  initial  point  tor  soundings  is  the  first  post  of  the  hand  rail  on 
the  right  bank.  The  channel  is  straight  for  500  feet  above  and  300 
feet  below  the  station  and  has  a  width  of  about  135  feet.  The  current 
is  very  swift  at  high  water  and  not  too  sluggish  at  low  stages  for 
accurate  measurement.  Both  banks  are  high  and  rocky,  and  are  not 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  coarse  gravel 
and  small  bowlders.  It  is  not  subject  to  change  except  on  the  right 
bank  near  the  old  gage,  where  a  sand  bar  is  formed  at  times  of  low 
water.  The  bed  is  rough,  but  is  regular  in  shape.  The  bench  mark 
in  present  use  is  a  bedded  bowlder  80  feet  southeast  of  the  south  end 
of  the  suspension  bridge,  near  the  river  bank.  It  is  marked  with  a 
cross  cut  in  the  rock.  Its  elevation  is  16.07  feet  above  the  zero  of  the 
gage.  This  bench  mark  was  checked  December  16,  1903,  and  several 
times  during  1904. 

The  observations  at  this  station  during  190-1  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Discharge  measurements  of  Arkansas  River  near  Canyon  City,  Colo.,  in  1904. 


April  1 

April  22  ... . 

May  20 

May  21  ^< 

June  25 

Augusts 

September  2 


Hydrographer. 


R.  I.  Meeker. 

do 

do 

do 

do 

do 

do 


Width. 


Feet. 


67 
87 
95 
67 
92 
88 
90 


Area  of 
section. 


Sq.feet. 

75 
147 
225 
234 
202 
155 
165 


Mean 
velocity. 


Ff.jJersec. 
2.63 
4.24 
5.88. 
6.08 
5.  53 
4.05 
4.98 


Gage 
height. 


Feet. 
3.50 
4.20 
5.12 
5.20 
4.90 
4.30 
4.40 


Dis- 
charge. 


Sec. -feel. 

197 

623 

1,  322 

1,449 

1,127 

628 

821 


'■  Measured  from  Ninth  Street  Bridge. 
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Mean  dailij  (jage  Jwiglit,  in  feet,  of  Aiicansds  River  mear  Canyon  City,  Colo.,  for  1904. 


Day, 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13, 

14, 

15, 

16, 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 

Feb. 

3.75 

3.60 

3.80 

3.70 

3.65 

3.60 

3.65 

3.  55 

3.  65 

3.  65 

.   3.65 

3.65 

3.65 

3.60 

!     3.65 

3. 55 

3.  75 

3.50 

3.70 

3.60 

3.70 

3.50 

3.70 

3.70 

3.70 

3.75 

3.70 

3.75 

3.80 

3.75 

3.65 

3.70 

3.70 

3.75 

3.75 

3.80 

3.70 

3.75 

3.60 

3.75 

3.55 

3.75 

3.50 

3.85 

3.40 

3.90 

3. 55 

3.85 

3.60 

3.80 

3.60 

3.75 

3.60 

3.65 

3.45 

3.60 

3.50 

3.60 

3.55 

3.55 

Mar. 


3.55 
3.55 
3.50 
3.50 
3.  45 
3.45 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.40 
3.38 
3.92 
4.00 
3. 45 
3.40 
3.40 
3.40 
3.50 
3. 45 
3.40 
3.35 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.40 


Apr. 


3.45 
3.50 
3.50 
3.50 
3. 55 
3.70 
3.55 
3.50 
3.40 
3.40 
3.45 
3.55 
3.65 
3.70 
4.17 
4.20 
4.20 
4.25 
4.35 
4.30 
4.30 
4.20 
4.10 
4.10 
4.05 
3.  55 
3.50 
3.55 
3.60 
3.60 


May. 


3.55 
3.90 
4.00 
3.80 
3.70 
3.70 
3.80 
3.95 
4.30 
4.35 
4.30 
4.35 
4.60 
4. 95 
4.95 
4.80 
4.75 
4.65 
4.75 
5.00 
5. 15 
5.15 
5.15 
5.75 
5.85 
5.35 
5.10 
5.15 
5.10 
5.15 
5.65 


June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

5.65 

5.30 

4.25 

4.35 

4.70 

3.80 

5.65 

5.30 

4.40 

4.35 

4.45 

3.80 

5.40 

5.20 

4.30 

4. 35 

4. 30 

3.80 

5.35 

5.00 

4.20 

4.25 

4.20 

3.78 

5.15 

5.00 

4.20 

4.20 

4.20 

3.71 

4.95 

4.90 

4.20 

4.30 

4.10 

3.70 

4.80 

4.80 

4.20 

4.25 

4.20 

3.70 

4.85 

4.75 

4.60 

4.15 

4.25 

3.70 

5.15 

4.65 

4.35 

4.00 

4.30 

3.70 

5.20 

4.85 

4. 25 

3.90 

4.40 

3.70 

4.95 

4.85 

4.15 

3.80 

4.30 

3.75 

5.30 

4.85 

4. 20 

3.80 

4. 25 

3.80 

5.50 

4.85 

4.20 

3.70 

4.30 

3.70 

5.50 

4.85 

4.40 

3.70 

4.25 

3.70 

5. 35 

4.80 

4.70 

3.70 

4.20 

3.70 

5. 35 

4.70 

5.32 

3.70 

4.20 

3.70 

5.25 

4.70 

5.32 

3.80 

4.15 

3.70 

5.30 

4.70 

4.60 

3.80 

4.10 

3.70 

5.  20 

4.75 

4.65 

3.80 

4.10 

3.65 

5.30 

4.70 

4.50 

3.80 

4.05 

3.60 

5.25 

4.65 

4.30 

3.70 

4.10 

3.60 

5.30 

4.60 

4.20 

3.75 

4.10 

3.60 

5.15 

4.60 

4. 25 

3.80 

4.10 

3.60 

5.20 

4.40 

4.20 

3.80 

4.00 

3.60 

4.95 

4.50 

4.20 

3.75 

4.00 

3.60 

4.95 

4.45 

4.10 

3.70 

3.95 

3.60 

4.90 

4.20 

4.15 

3.70 

3.90 

3.60 

4.85 

4.20 

4.20 

3.75 

3.90 

3.60 

4.95 

4.20 

4.30 

3.80 

3.90 

3.60 

5.20 

4.30 

4.40 

4.90 

3.80 

3.60 

4.30 

4.40 



3.80 

Dec. 


3.65 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.80 
3.80 
3.80 
3.80 
3.70 
3.70 
3.70 
3.60 
3.70 
3.60 
3.60 
3.  65 
3.70 
3.70 
3.70 
3.70 
3.70 
3.60 
3.60 
3.60 
3.70 
3.70 


Rating  table  for  Arkansas  River  near  Canyon  City,  Colo.,  from  January  to  December  31, 

1904. 


Gage 
height. 

Discharge. 

height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.30 

119 

3.90 

406 

4.60 

880 

5.30 

1,490 

3.35 

136 

4.00 

465 

4.70 

960 

5.40 

1,590 

3.40 

155 

4.10 

529 

4.80 

1,040 

5.50 

1,690 

3.45 

175 

4.20 

593 

4.90 

1, 122 

5.60 

1,  795 

3.50 

197 

4.30 

660 

5.00 

1,210 

5.70 

1,905 

3.60 

243 

4.40 

730 

5.10 

1,300 

5.80 

2,015 

.  3.70 

295 

4.50 

802 

5.20 

1,392 

5.90 

2,125 

3.80 

349 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
11  discharge  measurements  made  during  1903  and  1904  and  is  well  defined. 
iRR  131—05 9 
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Estimated  montlth/  di.sriKtnjc  itjWrkditMiH  Jiircf  near  Canyon  City,  Colo.,  for  1904. 
[Dniinage  urea,  3,000  square  miles.] 


INIonth. 


Jan nary  

February 

March 

Ai)ril 

May 

June 

July 

August 

Septemljer 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


•     349 

406 

465 

695 

2,070 

1,  850 

1,490 

1,510 

1,122 

960 

349 

349 

2,070 


Minimum. 


155 
197 
119 
155 
220 
1,040 
593 
529 
295 
349 
243 
243 


119 


Mean. 


264 

290 
176 
355 

989 
1,396 
975 
726 
444 
563 
285 
287 


562 


Total  in 
acre-feet. 


16,  230 

16, 680 
10, 820 
21, 120 
60,  810 
83,  070 
59,  950 
44, 640 
26,  420 
34, 620 

16,  960 

17,  650 


409, 000 


Runoff. 


Second-feet 

per  square 

mile. 


0.086 
.095 
.058 
.116 
.323 
.456 
.319 
.237 
.145 
.184 
.  093 
.094 


184 


Depth  in 
inches. 


0.099 
.102 
.067 
.129 
.372 
.509 
.368 
.273 
.162 
.212 
.104 
.108 

2.50 


ARKANSAS    RIVER    AT    PUEBLO,    COLO. 

This  station  is  tin  important  one,  l)eing"  located  near  the  head  of  the 
principal  irrigated  portion  of  the  valley.  Only  one  ditch  of  impor- 
tance is  taken  out  above  it  in  the  Pueblo  district,  although  considerable 
water  is  used  in  the  ditches  in  the  neighborhood  of  Canyon  City,  which 
is  in  another  water  district.  It  is  upon  the  gagings  made  at  this  point 
that  the  water  superintendents  and  commissioners  depend  for  distri- 
bution of  water  to  ditches  below. 

The  station  was  established  in  September,  1894,  by  A.  P.  Davis. 
Originally  there  were  two  gage  rods.  The  main  gage  was  located  at 
the  Santa  Fe  Avenue  Bridge,  and  consisted  of  a  vertical  6  by  6  inch 
timber  and  a  1  by  6  inch  scale  bolted  to  the  abutment  of  the  Denver 
and  Rio  Grande  Railroad  bridge  on  the  left-hand  side  of  the  river, 
graduated  to  tenths  of  a  foot.  There  was  also  a  short  vertical  rod  for 
extreme  low  water  spiked  to  a  pile  about  20  feet  out  in  the  stream, 
reading  the  same  as  the  main  gage.  The  12-foot  mark  of  this  gage 
was  opposite  the  top  of  the  large  capstone.  The  rod  at  Victoria 
Avenue  Bridge  consisted  of  inclined  4  by  4  inch  timbers  fastened  to 
posts  set  in  the  right  bank  of  the  stream,  graduated  to  vertical  tenths 
of  a  foot,  the  space  between  the  marks  being  0.242  of  a  foot.  This 
rod  was  placed  in  June,  1895,  for  the  purpose  of  noting  the  change  in 
the  slope  of  the  water  surface.     The  rods  were  read  until  July  10, 
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1898,  when,  on  account  of  tlie  shifting  of  the  bed  of  the  river,  they 
were  abandoned  and  a  new  gage  was  installed  on  the  east  side  of  the 
Main  Street  Bridge.  From  this  bridge  all  the  discharge  measure- 
ments were  made  until  the  season  of  1902. 

Rea^dings  were  made  at  Main  Street  Bridge  until  March  3,  1900, 
when,  owing  to  the  scouring  of  the  channel,  it  became  necessary  to 
replace  the  gage  by  one  about  60  feet  below  the  south  end  of  the 
Union  Avenue  Bridge.  This  gage  was  a  2  by  6  inch  vertical  timber, 
bolted,  like  the  former  rod,  to  the  masonry  wall  and  graduated  to  feet 
and  tenths.  On  June  13,  1900,  this  rod  was  connected  with  a  bench 
mark  on  the  coping  at  the  northwest  corner  of  the  Union  Avenue 
Bridge,  which  was  found  to  be  19.79  feet  above  the  zero  of  the  rod. 
In  March,  1902,  another  rod  exactly  similar  to  the  one  last  mentioned 
was  bolted  in  a  vertical  position  to  the  masonry  wall  on  the  right- 
hand  side  of  the  river  about  30  feet  above  the  south  end  of  the  Union 
Avenue  Bridge.  All  gage  heights  up  to  July  11,  1902,  were  taken 
from  the  rod  just  below  the  Union  Avenue  Bridge.  After  July  11, 
1902,  the  readings  were  taken  from  the  rod  above  the  bridge,  the 
graduations  on  the  former  rod  being  too  dim  to  be  read  at  low  water. 
A  difference  of  0.2  of  a  foot  existed  between  the  two  rods  when  the 
new  one  was  set,  the  new  rod  reading  0.2  of  a  foot  higher  than  the 
old  one.  In  all  the  discharge  measurements  made  during  1902  the 
gage  height  was  taken  from  the  new  rod  above  the  Union  Avenue 
Bridge.  The  gage  is  read  twice  each  day  by  W.  A.  Stebbins.  Dis- 
charge measurements  are  made  from  the  Union  Avenue  Bridge,  which 
is  marked  every  10  feet  on  the  downstream  side.  The  initial  point 
for  soundings  is  the  edge  of  the  masonry  retaining  wall  on  the  right 
side  of  the  channel  at  the  southwest  end  of  the  bridge.  The  channel  is 
straight  for  500  feet  above  and  800  feet  below  the  bridge,  has  a  width 
of  150  feet,  and  is  confined  by  high  masonry  walls.  The  bed  is  com- 
posed of  sand  and  gravel,  and  there  is  little  change  in  the  bed  of  the 
channel,  except  that  it  fills  during  low  water  and  scours  out  during 
high  water.  The  flow  of  the  stream  is  rapid,  but  not  too  swift  for 
accurate  measurements. 

A  bench  mark  was  established  March  31,  1901.  It  is  the  surface 
of  the  capstone  of  masonry  wall  to  which  gage  is  bolted  and  directly 
above  rod.     Its  elevation  is  18.13  feet  above  the  zero  of  rod. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  h}  drographer. 
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DiscJutrf/e  rnedsaremeiifs  of  Arkans(ii>  River  at  Pueb/o,  <!olo.,  in  J 904. 


Date. 


February  22  «  . . 

March  31  « 

April  22 '> 

Mav20'> 


Hydrographer. 


R.  I.  Meeker. 

do 

do 

do 


June  24  '^ do 

August  2  ^  .....  ■ do 

August  2  & .... .    G.  B.  Monk 
August  31  ft R.  I.  Meeker 


Width. 


Feet. 
89 
70 
125 
149 
154 
155 
155 
144 


Area  of 
section. 


Sq.  feet. 
121 
74 
219 
246 
262 
222 
222 
152 


Mean 
velocity. 


Ft.  per  sec. 
2.21 
1.76 
3.87 
5.78 
5.25 
4.44 
4.81 
4.25 


Gage 
height. 


Feet. 
2.00 
1.70 
2.78 
3.20 
3.30 
2.92 
2.92 
2.62 


Dis- 
charge. 


Sec.-feet. 

267 

130 

848 

1,422 

1,376 

985 

1,067 

646 


a  Measured  at  Victoria  Avenue  Bridge.  b  Measured  at  Main  Street  Bridge.- 

Mean  daily  gage  height,  in  feet,  of  Arkansas  River  at  Pueblo,  Colo.,  for  1904- 


Day. 


Apr. 


1.82 
1.90 
1.82 
1.85 
1.88 
1.88 
1.98 
1.88 
1.78 
1.65 
1.60 
1.G5 
1.75 
1.88 
2.18 
2. 55 
2.50 
2.55 
2. 50 
2.65 
2.60 
2.60 
2.52 
2.52 
2.50 
2.40 
1.95 
1.90 
1.80 
1.95 


May. 


2.00 
3.55 
4. 25 
2.55 
2.20 
2.50 
2.65 
2.75 
2.90 
2.95 
3.05 
2.95 
3.05 
3.10 
3.40 
3.05 
2.95 
2.92 
2.92 
3.35 
3.32 
3.45 
3.28 
3.78 
4.05 
3.75 
3.45 
3.40 
3.20 
3.15 
3.50 


June. 


3.75 
3.85 
3.65 
3.60 
3.05 
3.10 
2.90 
3.45 
4.10 
3.50 
3.20 
3.50 
3.35 
4.05 
4.75 
4.40 
4.00 
3.80 
3.60 
3.40 
4.10 
3.55 
3.60 
3.25 
3.25 
3.15 
3.15 
3.10 
3.05 
3.05 


July. 


3.40 
3.4(J 
3.10 
3.05 
3.05 
3.05 
2.80 
3.05 
2.65 
2.85 
2.90 
2.80 
2.80 
2.75 
2.78 
2.75 
2.70 
2.75 
3.15 
2.75 
2.85 
2.80 
2.85 
4.25 
3.15 
2.55 
2.45 
2.55 
2.55 
2.55 
2.70 


Aug. 


2.55 
2.95 
2.70 
2.65 
2.50 
2.45 
2.45 
2.80 
2.45 
2.35 
2.45 
2.45 
2.45 
3.00 
3.60 
2.85 
3.10 
3.55 
3.50 
3.10 
2.70 
2.65 
2.75 
2.65 
2.75 
2.75 
2.85 
2.70 
2.  75 
3.25 
2.85 


Sept. 


2.90 
2.95 
3.05 
2.65 
2.60 
2.60 
2.75 
2.70 
2.60 
2.45 
2.45 
2.45 
2.35 
2.35 
2.25 
2.25 
2.15 
2.25 
2.25 
2. 25 
2.25 
2. 25 
2. 25 
2.25 
2. 25 
2.25 
2.30 
2.30 
2.45 
3.05 


Oct. 


3.40 
3.05 

2.85 
2.85 
2.75 
2.70 
2.65 
2.80 
2.90 
2.80 
2.85 
2.85 
2.85 
2.85 
2.80 
2.75 
2.75 
2.75 
2.65 
2.65 
2.65 
2. 65 
2.  65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.55 
2.55 
2.50 


Nov. 


2.50 
2.50 
2.45 
2.35 
2.35 
2.35 
2. 35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.45 
2.40 
2.35 
2.30 
2.30 
2.35 
2. 25 
2.35 
2. 25 
2.25 
2.25 
2.25 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 


Dec. 


2.20 
2. 20 
2.20 
2.25 
2.25 
2.25 
2. 25 
2.25 
2.30 
2.30 
2.35 
2.35 
2.  35 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2. 25 
«4.15 
4.45 
4.45 


alee  jam  below  station. 


"iNHoyT^'']  ABKAKSAS    RIVER   DRAINAGE    BASIN.  138 

Ratimj  tahle  for  Arkansas  River  at  Pueblo,  Colo.,  from  April  i,  to  December  31,  1904< 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.60 

95 

2.10 

315 

3.00 

1,060 

3.90 

2,  150 

1.65 

no 

2.20 

375 

3.10 

1,170 

4.00 

2,  280 

1.70 

130 

2.30 

440 

3.20 

1,280 

4.10 

2,410 

1.75 

150 

2.40 

510 

3.30 

1,400 

4.20 

2,540 

1.80 

170 

2.50 

590 

3.40 

1,520 

4.30 

2,680 

1.85 

190 

2.60 

670 

3.  50 

1,640 

4.40 

2,  820 

1.90 

215 

2.70 

760 

3.60 

1,760 

4.50 

2,960 

1.95 

240 

2.80 

860 

3.70 

1,890 

4.60 

3, 100 

2.00 

265 

2.90 

960 

3.80 

2,020 

4.70 

3,240 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  in  based  u\>on 
8  discharge  measurements  made  during  1904  and  one  high-water  measurement  made 
in  1903.     It  is  well  defined  between  gage  heights  1.60  feet  and  3.30  feet. 

Estimated  montldy  di.tcliarge  of  Arkansas  River  at  Pueblo,  Colo.,  for  1904- 
[Drainage  area,  4,600  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 

October 

November. 
December  « 


The  period 


Discharge  in  second-feet. 


Maximum. 


715 
2,610 
3,310 
2,610 
1,  760 
1,115 
1,520 
590 
475 


Minimum. 


95 
265 
960 
550 
475 
345 
590 
375 
375 


Mean. 


350 
1,260 
1,711 
976 
874 
578 
810 
456 
424 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


20,  830 
77,  470 
101,  800 
60,  010 
53,  740 
34,  390 
49, 800 
27, 130 
26,  070 


451, 200 


0.076 
.274 
.372 
.212 
.190 
.126 
.176 
.099. 
.092 


Depth  in 
inches. 


0.  085 
.316 
.415 
.244 
.219 
.141 
.203 
.110 
.106 


a  Discharge  estimated  December  29-31,  as  river  was  gorged  with  ice. 
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ARKANSAS   RIVER   NEAR   SYRACUSE,  KANS. 

This  station,  established  August  '21,  1902,  by  W.  G.  Russell,  is 
located  on  the  highway  bridge  1  mile  south  of  Syracuse,  Kans.  The 
gage  is  a  plain  stall  graduated  to  feet  and  tenths,  and  fastened  to  the 
east  pile  of  the  bent  283  feet  south  of  the  north  end  of  the  bridge. 
On  November  12,  1904,  this  gage  was  moved  by  W.  G.  Russell  to  the 
down-stream  pile  of  bent,  158  feet  from  the  initial  point  as  the  water 
had  left  the  gage.  The  initial  point  for  soundings  is  on  the  left  bank. 
The  channel  above  and  l)elow  the  station  is  straight  and  the  water  is 
sluggish.  The  right  bank  is  low  and  liable  to  overflow;  the  left  bank 
is  high,  and  the  bed  of  the  stream  is  sandy  and  shifting.  The  bench 
mark  is  on  the  top  of  the  east  end  of  the  first  sill  at  the  north  end  of 
the  bridge.  Its  elevation  is  11.52  feet  above  the  zero  of  the  gage. 
The  gage  is  read  daily  by  M.  Adaline  Stewart. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measurements  of  Arkansas  River  near  Syracuse,  Kans.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

May  7 

W.  G.  Russell 

do 

Feet. 
232 
57 
524 
581 
575 

Sq.feet. 

368 

39 

1,064 

1,643 

1,435 

2,060 

85 

Ft.  per  sec. 
2.  33 
.97 
5.25 
4.27 
4.01 
4.51 
2.19 

Feet. 
3.60 
1.90 
4.70 
5. 15 
4.80 
5.50 
1.40 

Sec. -feet. 
858 

May  21 

38 

May  22 

do 

5,582 

May  23 

do 

7,009 

May  23 

do  . 

5,  750 

June  15 

do       

9,291 

November  12    . 

..do 

85 

186 
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Mean  daily  gage  height,  in  feet,  of  Arkansas  River  near  Syracuse,  Kans.,for  1904. 


Day. 
1 

2 

3 

4 

5 

G..^ 

7.* 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


2.10 
2.10 
2.10 
2.  20 
2.40 
2,40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.50 
2.50 
2.  50 
2. 50 
2.  60 
2.60 
2.60 
2.60 
2.50 
2. 40 
2.40 
2.40 
2.30 
2.30 
2.40 
2.40 
2.50 
2.40 
2.40 
2.40 


Feb. 


2.40 
2.40 
2.40 
2.40 
2.40 
2.60 
2.50 
2.50 
2.50 
2.60 
2.60 
2.70 
2.70 
2.70 
2.60 
2.60 
2.50 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 


Mar. 


1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 


Apr. 


1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.90 
1.90 
1.80 
1.80 
1..80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 


May. 


70 

70 

70 

1.70 

70 

70 

70 

70 

70 

75 

1.70 
1.80 
1.80 
6.20 
4.50 
3.90 
3.80 
3.60 
3.50 
3.20 
2.50 
2.30 
2.30 
2.30 
2.30 
2.30 
2  30 
2.30 
1.90 
1.90 
1.85 
5.00 
4.95 
4.30 
4.10 
3.80 
3.50 
3.45 
3.30 
3.10 
3.00 


June. 

July. 

Aug. 

3.00 

2.90 

3.75 

2.80 

2.80 

4.65 

2.60 

2.70 

4.40 

2.60 

2.70 

3.50 

2.50 

2.80 

3.40 

2.50 

3.50 

3.20 

3.10 

3.50 

4.15 

3.40 

3.10 

4.30 

3.40 

3.40 

4.10 

6.15 

3.80 

3.50 

6.00 

3.80 

2.90 

5.00 

4.60 

3.10 

5.50 

3.80 

3.40 

6.20 

3.50 

3.40  ! 

5.50 

3.30 

3.30 

4.50 

2.80 

3.20  i 

4.20 

2.80 

3.20 

4.00 

2.80 

3.00 

3.70 

2.  60 

5.75 

3.60 

2.50 

5. 25 

3.50 

2.  50 

4.60 

5.75 

2.40 

3.50 

5.00 

2.80 

3.30 

3.80 

2.80 

3. 20 

3.50 

2.80 

3.10 

3.40 

3.90 

2. 90 

3.40 

3.90 

2.80 

3.20 

3.90 

2.90 

3.20 

3.40 

2.70 

3.00 

3.10 

2.  90 

2.80 

2.70 

Sept. 


Oct. 


2.90 
3.10 
3.00 
4.50 
4.00 
3.50 
3.10 
2.90 
2.80 
2.70 
2.50 
2. 50 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.20 
2.  20 
2. 20 
2.10 
2.10 
2. 10 
2.10 
2.10 
2.10 
2.10 
2.  20 
2.30 


6.75 
7.00 
5.70 
4.70 
3.80 
3.70 
3.70 
3.50 
3.50 
3.50 
3.40 
3.40 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
2.  ^0 
2.80 
2.70 
2.70 
2. 50 
2.50 
2.  50 


Nov.     Dec. 


2.40 
2.20 
2.20 
2.10 
2.00 
1.80 
1.70 
1.60 
1.60 
1.50 
1.50 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 

i.::o 

1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.40 
1.40 
1.80 
1.90 
1.80 
1.50 
1.40 
2.  50 
2.  50 
2.  50 
2.30 
2. 00 
1.50 
1.50 
1.50 
1.60 
1.60 
1.50 
1.50 
1.30 
1.30 
1.30 
1.20 
1.20 


ARKANSAS    RIVER   NEAR   DODGE,  KANS. 

This  station  was  established  November  28,  1902,  by  W.  G.  Russell, 
and  is  located  one-fourth  mile  south  of  Dodge,  on  the  highway  bridge. 
The  gage  is  a  plain  stall*  graduated  to  feet  and  tenths  and  nailed  to 
the  upstream  pile  of  the  twelfth  bent  at  the  north  end  of  the  bridge. 
After  the  flood  of  October  1-3,  1904,  the  water  left  this  gage  and  it 
was  moved  to  the  upstream  pile  of  a  bent  387  feet  from  the  north  end 
of  the  bridge  and  tested  with  a  Wye  level  October  19, 1904,  and  found 
correct.  The  initial  point  for  soundings  is  on  the  left  bank.  The 
channel  both  above  and  below  the  station  is  straight  for  a])out  100 
feet.  Both  banks  are  low  and  liable  to  overflow.  The  bed  of  the 
stream  is  sandy  and  shifting.  The  gage  is  read  once  each  day  by 
Alexander  Alter.  Bench  mark  No.  1  is  the  top  of  the  east  end  of  the 
cap  at  the  north  end  of  the  bridge;  elevation  100.00  feet.  Bench 
mark  No.  2  is  the  top  of  the  east  end  of  the  cap  at  the  abutment  of 
the  south  end  of  the  bridge;  elevation,  10(1.27  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  (i.  Russell,  resident  h^^drographer. 
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Discliarge  measurementa  of  Arkansas  River  near  Dodge,  Kans.,  in  1904- 


Date. 


March  26  ...  . 

May  5 

May  6 

May  24 

May  24 

May  25 

June  14 

June  14 

August  20  . . . 
August  21  . . . 
August  22  . . . 
August  23  . . . 
September  22 

October  2 

October  19... 
November  10 


Hydrographer. 


W.  G.  Russell. 

do 

do 

..   ..do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 


Width. 


Feet. 

16 
425 
415 
415 
426 
416 
556 
558 
185 
433 
465 
430 

87 


335 


Area  of 
secticm. 


Sq.  feet. 

4 

826 

699 

750 

905 

792 

1,165 

1,864 

78 

662 

982 

625 

27 

2,918 

371 

193 


Mean 
velocity. 


Ft.  per  sec. 
1.00 
3.77 
2.78 
4.04 
3.91 
3.11 
3.36 
4.35 
1.59 
^  3.  06 
3.38 
2.78 
.85 
4.42 
1.95 
1.81 


Gage 
height. 


Feet. 
1.00 
3.10 
2.80 
3.  05 
3.25 
3.00 
3.55 
4.60 
1.65 
3.00 
3.30 
2.90 
1.20 
6.25 
1.90 
1.30 


Dis- 
charge. 


Sec-feet. 

4 

3,110 

1,947 

3,  031 

3,  541 

2,461 

3,908 

8,102 

124 

2,029 

3,323 

1,739 

23 

12,  890 

723 

350 


HIS 
AN 
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}rean  daily  gage  lieiglit,  in  feet,  of  Arkansas  River  near  Dodge,  Kans.,  for  1904. 


Day. 


Jan. 


Feb. 


1.20 

1.20 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.20 

1.20 

1.20 

1.20 

1.20  I 

1.10 

1.10.1 

1.10 

1.10  j 

1.10  j 

1,10  ! 

1.10 

1.10 

1.10 

1.20 

1.20 

1.20 

1.20 

1.30 

1.30  j. 

1.30  !. 

I 


1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 


Mar. 


1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.10 

1.10 

1.10 

1.10 

1.00 

1.00 

1  00 

1.00 

1.00 

1.00 

1.00  j 

1.00  I 

1.00  i 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00  I 

1.00  ! 


Apr.  '  May. 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.90 

.yo 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


1.00 
1.10 
1.40 
1.50 
2.45 
3.00 
2.  55 
2.25 
2.05 
2.00 
1.80 
1.,S0 
1.70 
1.70 

i.r,o 

1.50 
1.50 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
3.30 

2.50 
2.15 
1.60 
1.55 
1.80 
1.70 


June.  1  July, 


2.00 

2.00 

2.00 

1.85 

1.70 

1.  CO 

l.GO 

1.50 

1..50 

1.50 

4.75 

4.50 

4.45 

3.55 

4.20  I 

3.80 

3.50  1 

3.10  I 


2.75 
2.60 
2.50 

2.  55 
4.65 

3.  .50 
2.90 
2.60 
2. 50 
2. 25 
2.05 
2.00 


Aug. 


2.00 

1.95 

1.85 

1.80 

1.80 

1.70. 

1.70 

1.80 

1.90 

1.85  j 

1.80  I 

2.00  ! 

2.10  I 

2.00  I 

2.00  : 

2.00 
1.85 
1.70 
1.60 
1.60 
1.70 
1.70 
1.60 
1.50 
1.50 
1. 50 
1.40 
1.30 
1.55 
2.00 
1.90 


1.80 
1.70 
1.55 
2.40 
2.25 
1.80 
1.65 
1.70 
2.45 
2.30 
2.00 
1.90 
1.80 
1.80 
1.70 
1.60 
1.50 
1.60 
1.65 
1.55 
3.10 
3.20 
2.80 
2.55 
2.40 
2.10 
2.00 
1.90 
1.75 
2.05 
1.75 


Sept.      Oct.      Nov. 


1.60 
1.60 
1.60 
1.60 
1.70 
1.80 
1.90 
2.05 
1.95 
1.75 
1.60 
1.60 
1.60 
1. 50 
1.50 
1.40 
1.40 
1.30 
1.30 
1.20 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
l.,50 


1.50 
6.75 
6.25 
4.50 
3.90 
3.40 
2.85 
2.40 
2.25 
2.20 
2.10 
1.95 
1.85 
2.00 
2.00 
1.95 
1.85 
1.85 
1.90 
1.90 
1.80 
1.65 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 


1.40 
1.40 
1.40 
1:40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.25 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


Dec* 


1.10 
1.10 
1.10 
1.40 
1..50 
1.45 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.45 
1.;jO 
1.50 
1.50 
1.50 
1.50 
1..50 
1.50 
1.50 
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[no.  I3l. 


Rating   table  for  Arkavsati  River  near    Dodge,   A'a/i.s.,   from    Jamiari/    1  to  Sejitetiiher 

17,  1904.'^ 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.90 

8 

1.90 

375 

2.90 

2,200 

3.90 

5,310 

1.00 

4 

2.00 

490 

3.00 

2,470 

4.00 

5,680 

1.10 

8 

2.10 

615 

3.10 

2,750 

4.10 

6,060 

1.20 

14 

2.20 

760 

3.20 

3,  035 

4.20 

6,450 

1.30 

.  28 

2.30 

925 

3.30 

3,  330 

4.30 

6,850 

1.40 

40 

2.40 

1,100 

3.40 

3,  635 

4.40 

7,260 

1.50 

70 

2.50 

1 ,  285 

3.50 

3,  950 

4.50 

7,680 

1.60 

115 

2.60 

1,490 

3.60 

4,275 

4.60 

8,110 

1.70 

180 

2.70 

1,710 

3.70 

4,610 

4.70 

8,550 

1.80 

270 

2.80 

1,945 

3.80 

4,955 

a  Table  not  used  in  making  the  daily  estimates  on  May  5  and  '24,  August  20  and  21,  and  August  23 
to  26. 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1904.  It  is  not  well  defined,  owing  to  the 
shifting  character  of  the  channel. 

Estimated  montldy  discharge  of  Arkansas  River  near  Dodgp,  Kans.,  for  1904- 


Month. 


January  « 

February 

March 

April 

May  ^ 

June 

July 

August  t) 

September'^ 

October  '^ 

November  ^ 

December"'^ . .. 

The  year 


Discharge  in  second-feet. 


Maximum.     Minimum 


28 

40 

14 

8 

3,  730 

8,  775 

615 

3,  035 

550 

14,  800 

395 

450 


14,800 


8 
14 
4 
3 
4 

70 

28 

70 

12 

-  85 

270 

270 


Mean. 


12.1 
29.4 
7.10 
3.80 
559 
2,  456 
271 
598 
113 
1,986 
320 
393 


562 


Total  in 
acre-feet. 


744 

1,691 

437 

226 

34,  370 

146,  100 

16,  660 

37, 770 

6,724 

122, 100 

19,  040 

24, 160 


409,  000 


a  River  frozen  greater  portion  of  January  and  December.    Estimates  made  same  as  for  open  channel, 
b  Discharge  for  May  5  and  24,  August '20,  21,  and  23  to  26,  September  18  to  December  31,  estimated 
indirectly. 
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ARKANSAS   RIVER   AT   HUTCHINSON,  KANS. 

This  station  was  established  May  13,  1895,  and  is  located  at  the 
wagon  bridge  at  the  south  end  of  Main  street.  The  gage  consists  of 
a  pine  timber,  2  b}^  6  inches  by  9  feet,  graduated  to  feet  and  tenths, 
and  fastened  to  the  downstream  pier  of  fourth  set  from  north  end. 
Bench  mark  No.  1  is  the  upper  crosspiece  of  the  pier  guard.  Its  ele- 
vation is  8.35  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is 
the  top  of  the  iron  doorsill  of  the  first  brick  building  next  to  the  river. 
Its  elevation  is  8.12  feet  above  gage  datum.  The  channel  is  straight 
for  some  distance  above  and  below  the  bridge  and  has  a  width  of  1,020 
feet,  broken  by  11  steel  piers.  The  bed  is  sandy  and  very  shifting, 
necessitating  frequent  discharge  measurements  and  soundings.  At 
low  water  the  stream  subdivides  into  a  number  of  small  channels. 
Measurements  of  discharge  are  made  from  the  bridge  at  high  water, 
and  at  low  water  the}^  can  be  made  by  wading.  The  observer  is 
George  E.  Dixon. 

The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  h3^drographer. 

Discharge  measurements  of  Arkansas  River  at  Hntchinson,  Kans.,  in  1904- 


Date. 


March  25 

May  9 

May  10 

May  27 

May  27 

May  28 

June  16 

June  17 

August  23 

August  24 

August  25 

Octobers 

October  4 

October  5 


Hydrographer. 


W.  G.  Russell 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Width. 


Feet. 
126 
542 
426 
244 
426 
423 
655 
744 
301 
524 
504 
254 

892 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq.feet. 

Ft.  per  sec. 

Feet. 

44 

1.48 

1.30 

653 

2.06 

2.71 

454 

2.44 

2.50 

110 

2.18 

1.70 

477 

2.  52 

2.47 

374 

2.49 

2.36 

1,292 

3.42 

3.92 

1,596 

3.22 

4.32 

270 

2.04 

2.20 

852 

2.51 

3.12 

672 

2.21 

2.80 

184 

2.04 

1.95 

1,838 

4.82 

4.65 

2,073 

4.54 

4.95 

Dis- 
charge. 


Sec-feet. 
65 
1,344 
1,117 

240 
1,202 

923 
4,419 
5,151 

550 
2, 140 
1,488 

376 
8,867 
9,419 
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Mean  daily  gage  height,  in  feet,  of  Arkansas  River  at  Hutchinson,  Kans.,  for  1904. 


Day. 


1 

3 
4 
5 
6 
7 
8 
0 
10 
11 
VI 

v.] 
11 

15 
16 
17 
18 
19 
'20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Jan. 


1.20 
1.15 
1.25 
1.25 
1.30 
1.30 
1.35 
1.35 
1.35 
1.30 
1.35 
1.35 
1.35 
1.40 
1.40 
1.45 
1.45 
1.45 
1.45 
1.40 
1.40 
1.45 
1. 45 
1.45 
1.45 
1.50 
1.50 
1.50 
1.55 
1.50 
1.50 


Feb. 

1.50 
1.50 
1.50 
1.55 
1.55 
1.55 
1.55 
1.55 
1.55 
1.  55 
1.55 
1.55 
-1.55 
1.55 
1.55 
1.55 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.45 
1.45 
1.  45 
1.45 
1.45 
1.45 
1.45 


Mar. 


1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.35 
1.35 
1.35 
1.30 
1.40 
1.25 
1.25 
1.25 
1.25 
1.30 
1.40 
1.40 
1.40 
1.32 
1.30 
1.30 


Apr. 


May. 


1.30 
1.30 
1.35 
1.35 
1.32 
1.30 
l.a5 
1.35 
1.35 
1.40 
1.40 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.45 
1.50 
1.55 
1.55 
1.60 
1.50 
1.45 
1.48 


1.50 
1.50 
1.50 
1.57 
1.57 
1.60 
1.50 
1.75 
2.68 
2.45 
2.40 
2.40 
2.15 
2.10 
2.10 
2.  05 
2.00 
2.00 
2.00 
2.00 
2.00 
1.85 
1.85 
1.80 
1.70 
1.62 
2.67 
2.35 
2.37 
2.30 
2.25 


June. 


2.25 
2.25 
2.37 
3.25 
3.40 
3.05 
2.65 
2.40 
2.17 
2.10 
2.00 
2.00 
3.20 
4.02 
3.82 
4.15 
4.35 
1.30 
4.00 
3. 65 
3.48 
3.35 
3.10 
2.85 
3.60 
4.00 
3.85 
3.45 
3.30 
3.42 


July. 


3.38 
3.22 
3.38 
3.92 
4.85 
4.68 
4.20 
3.80 
3.40 
2.97 
2.75 
2.70 
2.70 
2.60 
2.60 
2.55 
2.48 
2.45 
2.45 
2.40 
2.35 
2.30 
2.30 
2.65 
2.60 
2.48 
2.48 
2.45 
2.35 
2.30 


Aug. 


2.25 
2.15 
2.20 
2.25 
2.25 
2.  25 
2.18 
2.05 
2. 32 
2.30 
2. 25 
2.20 
2.12 
2. 45 
2.25 
2.30 
2.30 
2.30 
2.25 
2.28 
2.25 
2.22 
2.20 
2.58 
2.75 
2.58 
2.50 
2.45 
2.35 
2.35 
2.30 


Sept.   Oct 


2.20 
2.20 
2.12 
2.05 
1.85 
1.95 
1.90 
1.90 
1.60 
1.85 
2.08 
2.10 
1.98 
1.90 
1.80 
1.60 
1.70 
1.65 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.60 
1.50 
1.40 
1.40 
1.45 


2.02 
1.95 
3.22 
4.80 
3.92 
4.32 
3.90 
3.65 
3.50 
3.25 
3.00 
2.92 
2.90 
2.  80 
2.70 
'2.  65 
2.65 
2.60 
2.60 
2.50 
2.50 
2.45 
2.40 
2.40 
2.35 
2.30 
2.25 
2.25 
2.20 
2.20 
2.20 


Nov. 


2.20 
2. 15 
2. 15 
2.10 
2.10 
2.10 
2.05 
2.05 
2.05 
2.00 
2.10 
2.10 
2.  05 
2.  05 
2.05 
2. 05 
2.05 
2. 05 
2. 00 
1.95 
1.95 
1.90 
1.90 
1.85 
1.80 
1.80 
1.85 
1.85 
1.85 
1.85 


Dec. 


1.80 
1.80 
1.75 
1.70 
1.65 
1.60 
1.60 
1.55 
1.50 
1.50 
1.45 
1.40 
1.40 
1.40 
1.40 
1.45 
1.50 
1.55 
1. 55 
1.55 
1.55 
1.55 
1.62 
2.00 
2.00 
2.05 
2.00 
2.00 
2.00 
2.00 
2.00 


Rating  table  for  Arkansas  River  at  Hutchinson,  Kans.,  from  January  1   to  December 

31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Di.scharge. 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Feet. 

Second-feet 

Feet. 

Second -feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.20 

50 

2.20 

630 

3.  20 

2,  340 

4.20 

5,  360 

1.30 

65 

2.30 

740 

3.  30 

2,  590 

4.30 

5,  730 

1.40 

95 

2.40 

860 

3.40 

2,850 

4.40 

6,110 

1.50 

135 

2.50 

995 

3.  50 

3,120 

4.50 

6,  500 

1.60 

180 

2.60 

1, 145 

3.60 

3,  400 

4.60 

6,  900 

1.70 

230 

2.70 

1,310 

3.70 

3,690 

4.70 

7,310 

1.80 

290 

2.80 

1,490 

3.80 

3,  990 

4.80 

7,  730 

1.90 

360 

2.90 

1,680 

3.90 

4,  310 

4.  90 

8,150 

2.00 

440 

3.00 

1,885 

4.00 

4,  650 

5.00 

8,  580 

2.10 

530 

3.10 

2, 105 

4.10 

5,000 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upon 
discharge  ineasiirenients  made  during  1903  and  1904,  and  is  well  defined. 
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Edi nutted  monthly  (Usclnirge  of  Arkansas  River  at  Hutchinson,  Ka.ns.,for  1904- 
[Drainage  area,  34,000  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

January 

157 
157 
115 

157 
1,277 
5,  920 
7,940 
1,400 

630 
7,730 

45 
115 

57 

65 
135 
440 
740 
485 

95 
400 
290 

95 

97.3 
140 

89.2 
93.  7 

491 
2,663 
2,073 

758 

288 
1,834 

447 

237 

5,983 

8,053 

5,485 

5,576 

30, 190 

158,  500 

127,  500 

46,610 

17,  140 

112,  800 

26,  600 

14,  570 

0.  0029 
.0041 
.0026 
.0028 
.014 
.078 
.  061 
.022 
.  0085 
.054 
.013 
.  0070 

0. 0033 

February  

0044 

March 

.  0030 

April 

0031 

May 

June : 

July             

.016 

.087 
070 

August 

.  025 

September 

October 

.  0095 
.  ()()2 

November 

630 

.014 

December 

485 

.  0081 

The  year 

7,940 

45 

768 

559,  000 

.022 

.  305 

ARKANSAS   RIVER    NEAR   ARKANSAS    CITY,  KANS. 

This  station  was  established  September  23,  1902.  by  W.  G.  Russell. 
It  is  located  on  Chestnut  Avenue  Bridge,  one-half  mile  west  of 
Arkansas  City,  Kans.  The  gage  is  a  painted  staff  graduated  to  feet 
and  tenths,  spiked  to  the  west  side  of  the  south  pile  of  the  second 
bent  on  Chestnut  avenue.  The  bench  mark  is  the  top  of  the  cap  on 
the  pile  which  carries  the  gage.  Its  elevation  is  17.20  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  nail  driven  into  the  south 
pile  of  the  bent  of  the  east  abutment.  Elevation  11.97  feet.  The 
initial  point  for  soundings  is  on  the  left  bank.  The  channel  is  straight 
for  about  200  feet  both  above  and  below  the  station  and  has  a  width 
of  550  feet,  broken  by  36  pile  piers.  Both  banks  are  low  and  liable 
to  overflow.  The  bed  of  the  river  is  sandy  and  shifting.  The  current 
is  moderately  rapid.     The  gage  is  reads  dail}^  by  A.  E.  Burton. 

The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 


142 


STREAM    MEASUREMENTS    IN    1904,   3'ART    VIII. 


[NO.  131. 


Discharge  measurements  of  Arkansas  River  near  Arkansas  City,  K 

ans. ,  in  1904. 

Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

height. 

Dis- 
charge. 

March  24 

May  ]2« ... 

May  12 

May  13 

May  13« 

June  5  . 

W.G.Russell 

Russell  and  Meyers. . . 

W.  G.  Russell 

Russell  and  Meyers. . . 

W.  G.  Russell 

do 

Feet. 
158 
430 
383 
4.30 
382 
^560 
554 
405 

Sq./eet. 

175 

1,033 

856 

990 

852 

6,930 

4,547 

2,066 

1,873 

11, 290 

1,177 

504 

1,399 

Ft.  per  sec. 
1.55 
2.11 
2.23 
2.06 
2.42 
3.41 
2.85 
3.04 
2.76 
3.57 
2.35 
2.19 
4.33 

Feet. 
3.50 
5.56 
5.56 
5.45 
5.45 

13.25 

10.70 
7.67 
7.40 

15.20 
5.55 
3.80 
7.30 

Sec. -feet. 
272 
b  2, 176 

1,909 
f^  2,  034 

2,066 
23,  660 
12,  940 

6,276 

5  167 

June  6 

do 

June  18 

do 

June  19 

do 

July  10 

July  23 

August  26 

October  6 

E.  C.  Murphy 

Murphy  and  Russell. . 

W.G.Russell 

do 

c  2,  287 
288 
198 

40,  310 
2,  763 
1,104 
6,053 

a  At  Colorado  gage  one-half  mile  below.  b  Some  overflow.  c  Flood  estimate. 

Mean  daily  gage  height,  in  feet,  of  Arkansas  River  near  Arkansas  City,  Kans.,  for  1904. 


Day. 


1 
2 
3 
4 

5, 
6 
7, 
8, 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Jan.   Feb.  Mar.   Apr.  May.  June.  July.  Aug.  Sept.   Oct.   Nov.  Dec. 


3.80 
3.70 
3.70 
3.80 
3.70 
3.70 
3.60 
3.60 
3.40 
3.50 
3.40 
3.30 
3.10 
3.20 
3.30 
3.30 
3.60 
3.70 
3.80 
3.70 
3.70 
3.80 
3.80 
3.70 
3.70 
3.60 
3.40 
3.40 
3.40 
3.40 
3.40 


3.50 
3.50 
3.60 
3.60 
3.60 
3.50 
3.70 
3.70 
3.90 
3.90 
3.80 
3.70 
3.70 
3.80 
3.90 
3.80 
3.80 
3.70 
3.70 
3.60 
3.70 
3.80 
4.10 
4.20 
4.30 
4.20 
4.10 
3.80 
3.70 


3.80 
3.90 
3.90 
3.70 
3.60 
3.70 
3.70 
3.60 
3.60 
3.70 
3.80 
3.90 
3.80 
3.80 
3.70 
3.70 
3.70 
3.60 
3.60 
3.70 
3.80 
8.80 
3.90 
3.50 
3.60 
3.70 
4.40 
4.70 
4.90 
5.80 
3.90 


3.80 
3.60 
3.80 
3.90 
3.60 
3.70 
3.70 
3.80 
3.70 
3.70 
3.80 
3.90 
3.90 
3.80 
3.80 
3.70 
3.60 
3.60 
3.70 
3.60 
3.50 
3.50 
3.40 
3.60 
3.90 
5.60 
5. 30 
4.80 
4.60 
4.30 


4.20 
4.10 
4.30 
4.20 
4.30 
4.50 
4.60 
4.70 
4.80 
5.60 
6.20 
5.60 
5.45 
5.10 
4.90 
4.80 
4.90 
4.80 
4.70 
4.60 
4.50 
4.90 
5.00 
4.90 
4.70 
4.60 
4.00 
4.20 
5.30 
5.50 
6.10 


6.20 
8.10 
11.20 
12.90 
13.30 
10.80 
8.90 
8.10 
8.20 
9.10 
7.60 
7.70 
7.60 
7.50 
7.60 
7.80 
7.40 
7.80 
7.40 
7.30 
7.00 
6.60 
6.40 
5.90 
5.80 
6.00 
6.60 
7.20 
7.00 
7.10 


7.00 

6.90 

7.50 

8.70 

9.50 

10.50 

13.30 

14.20 

14.95 

15.20 

14.  50 

13.80 

12. 50 

11.80 

9.20 

8.10 

7.20 

7.00 

6.40 

6.30 

6.10 

5.80 

5. 50 

6.70 

5.40 

5.  20 

5.20 

5.10 

5.00 

5.00 

4.90 


4.70 
4.60 
4.40 
4.20 
4.30 
4.50 
4.60 
4.50 
4.50 
4.40 
4.20 
4.00 
4.10 
4.20 
4.40 
4.30 
4.20 
4.20 
4.10 
4.10 
4.00 
4.00 
4.10 
4.10 
3.80 
4.20 
4.10 
4.00 
4.00 
3.80 


3.70 
3.60 
3.40 
3.40 
3.50 
3.60 
3.50 
3.40 
3.40 
3.30 
3.40 
3..40 
3.40 
3.30 
3.30 
3.30 
3.30 
3.40 
3.40 
3.30 
3.30 
3.20 
3.30 
3.30 
3.30 
3.20 
3.20 
3.30 
3.40 
3.30 


3.30 
3.30 
3.30 
3.30 
7.30 
6.90 
6.50 
6.20 
5.80 
5.30 
5.10 
4.90 
4.60 
4.40 
4.10 
4.00 
3.80 
3.90 
3.80 
3.80 
3.90 
3.90 
3.80 
3.80 
3.70 
3.60 
3.60 
3.50 
3.50 
3.50 


3.50 
3.40 
3.40 
3.40 
3.30 
3.40 
3.40 
3.40 
3.30 
3.30 
3.40 
3.30 
3.60 
3.50 
3.60 
3.50 
3.40 
3.40 
3.30 
3.30 
3.30 
3.40 
3.40 
3.30 
3.40 
3.30 
3.30 
3.30 
3.30 
3.20 


3.20 
3.10 
3.00 
3.00 
3.00 
2.90 
2.90 
2.80 
2.90 
3.00 
3.10 
3.10 
3.00 
2.90 
2.90 
3.00 
3.00 
3.10 
3.10 
3.  20 
3.30 
3.30 
3.20 
3.20 
3.30 
3.30 
3.40 
3.40 
3.30 
3.20 
3.10 
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Eating  table  for  Arkansas  River  near  Arkansas  City,  Kans.,  from  January  1  to  June  1, 

1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

8.10 

165 

3.90 

453 

4.70 

1,096 

5.50 

2,080 

3.20 

185 

4.00 

510 

4.80 

1,202 

5.60 

2,  225 

3.30 

209 

4.  10 

574 

4.90 

1,314 

5.70 

2,  375 

3.40 

238 

4.20 

644 

5.00 

1,430 

5.80 

2,  530 

3.50 

272 

4.30 

721 

5.10 

1,550 

5.90 

2,690 

3.60 

310 

4.40 

806 

5.20 

1,  675 

6.00 

.2,  855 

3.70 

353 

4.50 

898 

5.30 

1,805 

6.10 

3,  025 

3.80 

401 

4.60 

995 

5.40 

1,940 

6.20 

3,200 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
4  discharge  measurements  made  during  1904  and  the  general  form  of  the  curve  for 
1903.     It  is  fairly  well  defined. 

Rating  table  for  Arkansas  River  near  Arkansas  City,  Kans.,  from  June  2  to  December  31, 

1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge 

Gage 
height. 

Discharge. 

Gage 
height. 

* 
Discharge. 

.     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.80 

590 

4.40 

1,  560 

6.00 

3,  395 

9.20 

9,460 

2.90 

630 

4.50 

1,  650 

6.20 

3,690 

9.40 

9,900 

3.00 

670 

4.60 

1,740 

6.40 

4,000 

9.60 

10, 360  . 

3.10 

715 

4.70 

1,835 

6.60 

4,320 

9.80 

10,  820 

3.20 

760 

4.80 

1,935 

6.80 

4,  655 

10.00 

11,280 

3.30 

810 

4.  90 

2,035 

7.00 

5,000 

10.50 

12,  500 

3.40 

860 

5.00 

2,140 

7.20 

5,  355 

11.00 

13,  850 

.   3.50 

915 

5.10 

2,250 

7.40 

5,  725 

11.50 

15, 370 

3.60 

975 

5.20 

2,360 

7.60 

6,110 

12.00 

17, 120 

3.70 

1,035 

5.30 

2,475 

7.80 

6,510 

12.50 

19, 280 

3.80 

1,100 

5.40 

2,595 

8.00 

6,920 

13.00 

22,  090 

3.90 

1,170 

5.50 

2,720 

8.20 

7,  330 

13.50 

25,  590 

4.00 

1,  240 

5.60 

2,845 

8.40 

7,750 

14.00 

29,  900 

4.10 

1,315 

5.70 

2,975 

8.60 

8,170 

4.20 

1,395 

5.80 

3, 110 

8.80 

8,  595 

4.30 

1,475 

5.90 

3,250 

9.00 

9,025 

The  above  table  is  applicaljle  only  for  open-channel  conditions.  It  is  based  upon 
8  discharge  measurements  made  during  1904.  It  is  fairly  well  defined.  Owing  to 
the  shifting  character  of  the  stream  bed  the  lack  of  sufficient  measurements  may 
cause  considerable  error  in  the  application  of  this  table  after  August  1,  1904. 
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Estimated  monthh/  (/isclKtrge  of  ArkansaH  liiver  near  Arkansas  (^itij,  Kans.,  for  1904- 


Month. 


January 

Fel)riiary 

March 

April 

May 

June 

July 

August 

September 

Octol)er 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.     Minimum 


401 

721 

2,  530 

2,  225 

3,200 

24, 100 

40,  300 

1,935 

1,035 

5,540 

975 

860 


40,  300 


165 
272 

272 

238 

510 

3,110 

2,035 

1,100 

760 

810 

760 

590 


165 


Mean. 


301 
407 
507 
531 

1,321 

7,  321 
11,030 

1,  435 
847 

1,701 
850 
697 


2,246 


Total  in 
acre-feet. 


18,510 

23,410 

31,170 

31,  600 

81,230 

435, 600 

678,  200 

88,  230 

50,  400 

104,  600 

50,  580 

42,  860 


1,636,000 


ARKANSAS    RIVER    (SALT    FORK)    NEAR   ALVA,    OKLA. 

This  station  was  established  September  10,  1903,  b}^  W.  G.  Russell. 
It  is  located  at  the  railway  bridge  about  one-half  mile  northeast  of 
Alva,  Okla.  A  standard  chain  gage  is  attached  to  the  upstream  guard 
rail.  The  scale  is  graduated  to  feet  and  tenths  from  2  feet  below  to 
14  feet  above  zero.  The  river  bed  having  sunk  may  cause  minus 
readings  at  very  low  water.  The  gage  is  read  at  irregular  periods  by 
Fred.  Self  ridge.  Discharge  measurements  are  made  from  the  upper 
side  of  the  deck  railway  bridge  to  which  the  gage  is  attached.  This 
bridge  is  composed  of  146  feet  of  pile  approach  at  the  south  end,  four 
80-foot  steel  girders  resting  on  stone  piers,  and  652  feet  of  pile 
approach  at  the  north  end.  The  initial  point  for  soundings  is  at  the 
south  end.  The  channel  is  curved  for  about  200  feet  above  and  below 
the  station.  The  current  is  sluggish  at  low  and  swift  at  high  stages. 
The  bed  of  the  stream  is  composed  of  clean  sand,  and  is  shifting. 
There  are  three  channels  at  low  and  eight  at  high  water.  The  bench 
mark  is  the  bottom  of  the  coping  stone  on  the  north  face  of  the  fourth 
pier  from  the  south  end  of  the  bridge.  Its  elevation  is  8.00  feet  above 
the  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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J)iscliar(/('  iiiedsaroncnli^  of  Arkansds  River  {Salt  Fork)  iwor  Alvo,  Ohio.,  hi  1V04- 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

August  16 

ScptfHiber  16 

W.  (1.  Russell 

do 

Feet. 
118 
94 

Sq.feet. 
47 
32 

Ft.  per  sec. 
1.36 
1.37 

Feet. 
0.15 
.10 

Sec.-fect. 
64 
44 

{ 

Mean  daily  gage  JieiglU,  in  feet,  of  Arkansas  River  {Salt  Fork)  near  Alva,  Okla.,  for  1904. 


Day. 

April. 

May. 

June. 

July. 

August. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.50 

1.90 

1.00 

4.10 

3.95 

2.00 

1.90 

1.50 

8.25 

3.05 

1.65 

1.50 

1.50 

1.50 

1.00 

.80 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

1.00 

1.35 

1.00 

.90 

.90 

.50 

.50 

.20 

0.10 
.00 
.00 
.00 

.00 

0.00 
.00 
.00 
.00 
.00 

0  00 

'> 

1.50       1.90 

.00 

3                                    

1.90 
1.40 

1.80 

2.10 

.2.60 

1.40 

00 

.\ 

00 

5                                  

.00 

(] 

1.50       1.00 
.80          .80 
1.25         .80 
1.00  1     2.00 
1.00       2.40 
1.00       1.60 
1.00       1-30 

.10  1         .00 

.00            .00 

•*  .00  '         .00 

.00           .00 

10 

.20 

8   

1.60 
.50 

9                                  

10 

.00 
.10 
.10 
.10 
.10 
.00 
.10 

.00 

.00 
.00 
.00 
.00 
.00 
.00 

n                                



12       



1.10 

.80 
.70 



2.10 
.90 
.50 
.50 
.50 
.40 
.40 

1.00 
.60 
.20 
.10 
.10 
.10 
.10 
.10 

1.00 
.40 
.10 

<'.00 

-  .10 

-  .10 

-  .10 

-  .00 

-  .10 
.50 
.20 

13                                  

1.10 

80 

14                 



15                                               

1.30 
1.70 

.80 
SO 

16                

17 

1.00       1.50 

. 10            . 00 

l,s              

.60 

1.40 

.90 

.60 

.60 

.50 

.50 

2.80 

2.80 

1.90 

1.00 

1.20 

1.20 

.00 
.00 
.00 
.00 
.10 
.00 
.00 
.00 
.00 
.00 
.00 
00 

8  8  8  8  8  8  8  8  8  8  8  i 

19 

20                                

'>•> 

1.60 
1.40 
1.20 
1.20 
1.00 
1.00 



1.05 
1.00 
1.00 

23 

24 

1.65 

1.15 

1.00 

.80 

.80 

.80 

•'6 

28 

29               

30 

00           on 

31 

.00 

. 

«The  bed  was  lowered  in  1904;  hence  stream  may  have  flow  when  gage  reads  zero  or  below. 
ARKANSAS    RIVER    (sALT    FORK)    ^EAR   TONKAWA.    OKLA. 

This  station  was  esta])lished  September  18,  1903,  ])y  AV.  O.  Kussell. 
It  is  located  at  the  hiohway  bridge  one-half  mile  south  of  Tonkawa, 
Okla.  A  plain,  stall*  gage,  graduated  to  feet  and  tiMiths,  is  spiked 
verticalh^  to  the  downstream  pile  of  a  bent  198  feet  from  the  north 
end  of  the  ])ridge.  The  gage  is  read  by  T.  J.  l^ird.  Discharge  meas- 
urements are  made  from  the  downstream  side  of  the  bridge  to  which 
iRR  131—05 10 


14(i 


STREAM    MEASUREMENTS    IN    1904,   PART    VI 


[NO.  131. 


the  gage  is  attached.  The  initial  point  for  soundings  is  at  tlie  north 
end  of  the  bridge.  The  channel  is  straight  for  about  iJOO  feet  above 
and  below  the  station.  The  current  is  sluggish  at  low  and  swift  at 
high  stages.  The  right  bank  is  low,  wooded,  and  subject  to  overHow. 
The  left  bank  is  high,  wooded,  and  does  not  overflow.  The  bed  of  the 
stream  is  composed  of  clean  sand,  and  is  shifting.  There  is  but  one 
channel  at  low  and  high  stages,  broken  only  by  the  pile  ])ents  sup- 
porting the  bridge.  The  bench  mark  is  the  top  of  a  nail  driven  into 
a  ()-inch  cottonwood  tree  about  40  feet  east  of  the  north  end  of  the 
bridge.     Its  elevation  is  10.50  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1004  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

D'-.^cIum/e  measareinenls  of  Arkansas  River  {Salt  Fork)   near  Tonkawa,  Oklu.,   in  J. 904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

May  29 

September  20 . . 

W.  G.Russell 

do 

Feet. 
338 
175 

Sq.feet. 
524 
135 

Ft.  per  sec. 
1.66 
.64 

Feet. 
2.55 
1.30 

Sec-feet. 
871 
87 

Mean  daiJ  11  gage  height,  in.  feet,  of  Arkansas  River  {Salt  Fork)  near  Tonkaiva,  Okla.,  for 

1903. 


Day. 

Sept. 

Oct. 

Nov. 

Dee. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.80 

.80 

.80 

.90 

1.00 

1.10 

1.00 

1.00 

.90 

.90 

.90 

.90 

1.00 

1.00 

1.10 

1.10 

1..50 
3.00 
3.80 
3.10 
2.  70 
2.10 
2.00 
1.90 
1.60 
1.50 
1.40 
1.20 
1.20 
1.10 
1.10 
1.10 

1.00 
1.10 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.30 
1.20 
1.20 
1.10 
1.10 

17 

1.20 

1.10 

1.00 

.90 

.90 

.90 

.80 

.70 

.70 

.70 

.70 

.70 

.70 

8.00 

8.00 

1.10 

1.10 

1.20 

1.10 

1.10 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.90 



1.10 

2 

18 

1.10 
1.10 
1.10 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.70 
.70 
.80 

1.10 

3 

19 

1.10 

4 

20 

1.00 

5 

21 

1  00 

6          .     . 



'>2 

1.00 

7 

23 

1.00 

8 

24 

1  00 

9 

25 

1  00 

10 

26 '. 

1.00 

11 

27 

.90 

12 

28  . 

1  00 

13 

29 

1.00 

14 

30 

1.00 

15 

31 

1  00 

Iti 
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Mean  da'dij  (jayc  heiy/tt,  in  fed,  of  Arkansdn  liiver  {/Salt  Fork)  near  Tonka wa,  Okia.,for 

1904. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 
2.00 

Aug. 

Sept. 

Oct. 

1.00 

1.10 

1.00 

1.10 

1.60 

3.30 

2.00 

1.60 

1.20 

1.00 

1.00 

1.00 

1.00 

6.00 

4.00 

8.40 

1.80 

1.50 

1.20 

1.00 

1.00 

.90 

.90 

4.60 

5.30 

8.00 

1.60 

1.50 

1.20 

1.00 

1.00 

.90 

1.10 

4.20 

6.50 

6.60 

1.60 

1.50 

1.30 

1.00 

1.00 

.80 

1.00 

3.50 

9.50 

4.60 

1.60 

1.40 

1.30 

1.00 

1.00 

.80 

.90 

3.20 

8.00 

8.60 

1.60 

1.40 

1.40 

1.00 

1.00 

.80 

.90 

4.00 

5.20 

14.40 

1.60 

1.40 

1.50 

1.00 

1.00 

.80 

.90 

4.20 

4.20 

9.00 

1.60 

1.40 

1.50 

1.00 

1.10 

.80 

.90 

6.60 

3.20 

6.60 

2.80 

1.30 

1.50 

1.00 

1.10 

.80 

.90 

,5.00 

4.50 

10.00 

2.60 

1.30 

1.40 

1.00 

1.10 

.90 

.90 

4.00 

7.00 

14.60 

2.00 

1.30 

1.40 

1.00 

1.10 

.90 

.90 

3.20 

5.30 

12.  80 

1.60 

1.30 

1.40 

1.00 

1.10 

.90 

.80 

2.80 

4.00 

11.  60 

1.00 

1.30 

1.30 

1.10 

1.10 

.90 

.80 

2.40 

3.00 

9.00 

1.00 

1.30 

1.30 

1.10 

1.10 

.90 

.80 

2.40 

2. 50 

7.60 

1.60 

1.80 

1.30 

1.00 

1.10 

.90 

.80 

2.  60 

2. 50 

5.00 

2.00 

1.80 

1.50 

1.10 

1.00 

.90 

.80 

5.00 

2.  30 

4.60 

3.00 

1.70 

1.50 

1.10 

1.00 

.90 

.80 

3.80 

2.30 

3.60 

5.00 

1.60 

1.40 

1.10 

1.00 

.90 

.80 

3.60 

2.00 

3.00 

4.20 

1.60 

1.30 

1.10 

1.00 

.90 

.70 

3.00 

2.20 

3.00 

3.90 

1.60 

1.30 

1.10 

1.00 

.80 

.80 

2.60 

2.00 

3.00 

3.40 

1.50 

1.20 

1.10 

1.00 

.80 

.80 

4.80 

2.00 

2.00 

3.40 

1.50 

1.  20 

1.10 

1.00 

.80 

2.10 

5.60 

2.00 

5.00 

3.00 

1.40 

1.30 

1.10 

1.00 

.80 

1.90 

6.00 

2.10 

4.60 

2.70 

1.50 

1.  20 

1.10 

1.00 

.90 

3.20 

4.00 

2.10 

3.60 

2.60 

1.50 

1.20 

1.10 

1.00 

1.20 

2. 20 

3.80 

3.00 

3.00 

2.50 

1.50 

1.20 

1.10 

1.00 

1.60 

2.00 

2.80 

2.  60 

3.00 

2.20 

1.40 

1.10 

1.10 

1.00 

1.20 

1.90 

3.00 

2.  60 

2.  60 

2. 00 

1.30 

1.10 

1.10 

1.00 

1.40 

1.50 

2.60 

2.00 

3.00 

1.90 

1.20 

1.10 

1.10 

1.20 

I.-IO 

2.70 

2.00 

1.60 

1.90 

1.20 

1.10 

1.10 

1.10 

3.00 

1.60 

1.70 

1.20 

Nov. 


Dec. 


1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.30 
1.20 
1.20 
1.20 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1. 30 


1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.30 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.40 
1.10 
1.40 
1.40 
1.40 
1.40 


CIMARRON    RIVER    NEAR    KENTON,  OKLA. 

This  station  wa.s  established  April  5,  1904,  by  W.  G.  Russell.  It  is 
located  at  the  hit»-hwa3^  crossint^  on  the  main  road,  one-half  mile  north 
of  Kenton,  Okla.  There  are  two  ga^'es.  The  first  is  a  plain  stati'  gage 
8.5  feet  long,  graduated  to  feet  and  tenths,  driven  vertically  into  the 
bed  of  the  stream  and  spiked  to  posts  driven  into  the  ground.  The 
second  gage  is  in  two  sections,  the  first  being  the  same  as  and  located 
70  feet  southwest  of  gage  No.  1.  Tlie  second  section  is  spiked  to  a 
cedar  post  100  feet  east  of  the  first  gage.  The  gage  is  read  at  irreg- 
ular periods  by  L.  A.  Wikofi'.  Discharge  measurements  are  made  at 
low  water  by  wading  near  the  gage.  At  high  stages  discharges  must 
be  computed  from  the  cross  section  and  slope.  The  initial  ])oint  for 
soundings  is  on  the  right  bank  of  the  stream.  The  channel  is  very 
narro.w  and  crooked,  and  the  current  is  sluggish.  Both  banks  are 
low,  wooded,  and  sul)ject  to  overflow.  The  ))ed  of  the  stream  is 
muddy,  but  too  narrow  to  shift  much.     There  is  but  one  channel  at 
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low  oi'  nuHliiiin   staiics, 


})iit  thei'e  nuiy  l)e  two  at  liigh  sta^o 


The 


))(MK-h  mark  is  the  top  of  three  nails  driven  into  the  west  side  of  a 
willow  tree  18  inches  in  diameter  standino-  loo  feet  southwest  of  the 
iirst  g'Hoe.     Its  elevation  is  8.15  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under- 
the  direction  of  W.  G.  Kussell,  resident  h}  drographer. 

Mean  daili/  (jdgc  height,  la  feel,  of  Cimarron  Hirer  near  Kenton,  Okla.,  for  IUO4. 


Day. 


Apr.       May.      June.      July.       Aug.       Sept 


0.40 
.10 
.10 
.10 
.30 
.10 
.10 
.10 
.40 
.10 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.10 
.40 
.40 
.30 
.10 
.40 


0.50 
.50 
.70 
.50 
.50 
.50 
.50 
.50 
.50 
1.05 
.50 
.50 
.90 
.40 
.40 
.30 
.40 
.50 
.30 
.30 
.30 
1.70 
4.90 
1.00 
.60 
.50 
.50 
.50 
.40 
.40 


3.93 

5. 00 

1.80 

.70 

.50 

.50 

.50 

.40 

.GO 

.70 

1.00 

.50 

.50 

.40 

.40 

.40 

7. 05 

5. 20 

1.40 

.90 

.60 

4.43 

4.30 

1.30 

2.45 

1.30 

.80 

.70 

.70 

3.80 

5.00 


5.53 

6.90 

1.80 

1.30 

1.10 

4.90 

1.55 

1.20 

1.00 

.90 

.80 

.80 

.80 

.80 

.80 

.70 

5. 30 

5. 10 

5.00 

1.90 

1.30 

1.20 

1.10 

1.00 

1.00 

1.00 

.90 

.80 

..80 

.80 

.80 


1.65 

5.15 

7. 23 

2.00 

1.30 

1.20 

1.10 

1.00 

.90 

.80 

.•80 

.80 

1.85 

.90 

.80 

.80 

.80 

.80 

.80 

.80 

1.25 

.80 

-.80 

.80 

.80 

.80 

4.45 

2.10 

5.15 

8.30 


Oct. 


7.20 
3.90 
2.10 
1.70 
1.60 
1.60 
1 .  60 
1.40 
3.50 
1.90 
1.30 
1.10 
1.10 
1.20 
1 .  20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.10 
1.10 
1.00 
1.00 
1.10 
1.00 
1.00 


Nov.       Dec. 


l.DO 
.90 
.80 

.80 

.90 

.90 

.90 

.90 

.80 

.90 

.90  , 

.80  I 

.80 

.SO  I 

.80 

.80  \ 

.90  1 

.90 

.90 

.  90 

.  90 

.  90 

.  90 

.K) 

.80 

.80 

.80 

.80 

.80 

.80 


0.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.  90 

.90 

.90 

.90 

.  90 

.90 

.90 

.90 

.90 

.90 

.80 

.80 


CIMARRON    RIVEU    NEAR    ARKALON,  KANS. 

This  station  was  established  August  15,  1903,  })y  W.  G.  Russell.  It 
is  located  about  a  half  mile  north  of  Arkalon,  Kans.,  at  the  bridge 
of  the  Chicago,  Rock  Island  and  Pacihc  Railway.  The  gage  is  a 
1  1)3^  4  inch  pine  timber,  V2  feet  long,  graduated  to  feet  and  tenths 
and  spiked  to  a  pile  bent  on  the  downstream  side  of  the  bridge.  This 
is  the  fifth  bent  from  the  south  end  of  the  bridge.  The  gage  is  read 
once  each  da}^  })y  Klwin  Singer.  Discharge  measurements  are  made 
from  the  bridge,  but  can  be  made  at  low  water  by  wading.  The  ini- 
tial point  for  soundings  is  at  the  south  end  of  the  bridge,  or  the  right 
bank  of  the  river.  The  channel  is  straight  for  about  100  feet  above 
and  below  the  station.     The  stream  is  sluggish  at  low  water,  but  will 
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prolnihly  have  a  good  current  when  high.  Both  hanks  are  low  and 
liahle  to  overflow.  The  railroad  enihanknient  is  high  at  each  end  of 
the  bridge,  forcing  the  water  to  pass  beneath  the  bridge  at  all  stages. 
There  is  but  one  channel,  which  is  shallow  except  at  high  water.  The 
bridge  rests  upon  piles,  and  drift  may  at  times  affect  the  measure- 
ments. The  bridge  is  245  feet  long  and  15  feet  above  the  bed  of  the 
stream.  The  bench  mark  is  top  of  the  cap  at  the  east  end  of  the 
second  bent  from  the  south  end  of  the  ))ri(lge.  Elevation,  15. 7()  feet. 
The  o))servations  at  this  station  during  11)04  have  been  made  under 
the  direction  of  W.  (1.  Russell,  resident  h^^drographer. 

Discharge  mcamrcment.^  of  Cimarron  Hirer  near  Arkakm,  Kfais.,  in  1904. 


Date. 

Hydrographer. 

1 
WiVUh         Area  of 
^^'^*'^-       section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

July  81 

October  27 

W.  (J.  Russell 

do 

Feet.          Sq.feet. 

58              19 

!          22 

Ft.  per  sec. 
1.31 
1.41 

Feet. 
0.90 
1.30 

See.-feet. 

25 
31 

'1 

Mean  dailn  yaje  heie/Jit,  in  feet,  of  (Jimarrejn  Hirer  near  Arhdoii,  Kaiix.,  for  1904- 


Jan. 

Feb, 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

0.80 

0.80 

0.-80 

0.90 

0.80 

0.80 

0.80 

0.90 

0.80 

2.00 

1.30 

.!S0 

.80 

.80 

.90 

.90 

2.  no 

.80 

.80 

.80 

7.00 

1.30 

.80 

.80 

.80 

.90 

1.10 

1.30 

.  SO 

.80 

.80 

f).  00 

1.30 

.80 

.80 

.80 

.80 

1.00 

1.20 

.SO 

2.30 

.80 

4.20 

1.30 

.80 

.80 

.90 

.80 

.SO 

.80 

.SO 

3.  00 

.80 

3.40 

1.30 

.80 

.80 

.80 

.80 

.80 

.80 

l.C.O 

2.  00 

.  SO 

2.  50 

1.30 

.80 

.80 

.80 

.SO 

.80 

.» 

i.r.o 

1 .  00 

'1.00 

2.20 

1.30 

.80 

.80 

.80 

.80 

.80 

■i.m 

1.(10 

1.30 

3.  20 

1.40 

1.30 

.80 

.»0 

.80 

.80 

.80 

3.  SO 

1.10 

1.00 

l.GO 

l..'->0 

1.30 

.80 

.80 

.80 

.80 

.80 

1.70 

.  90 

1.10 

.  90 

1.60 

1.30 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

1.20 

.90 

l.GO 

1.30 

.80 

.80 

.80 

.80 

.  80 

.SO 

.  so 

1.00 

.80 

l.GO 

1.30 

.80 

.80 

.80 

.80 

.80 

.80 

.su 

.80 

.80 

1 .  GO 

1.30 

.80 

.80 

.SO 

.80 

.80 

.80 

.so 

.80 

.80 

1.60 

1.  30 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

l.GO 

1.30 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

1.70 

1.30 

.80 

.80 

.80 

.SO 

.80 

2.  GO 

.80 

.80 

.80 

1.80 

1.30 

.80 

.80 

.80 

.80 

.80 

l.fiO 

.80 

.  80 

.80 

1.70 

1.30 

.80 

.80 

.80 

.SO 

.80 

2.  00 

.80 

.80 

.80 

1.60 

1.30 

.80 

.80 

.80 

.80 

.80 

1.20 

.80 

.80 

.80 

l.GO 

1.  30 

.80 

.80 

.80 

.80 

.80 

1 .  00 

.80 

l.oO 

.80 

1 .  GO 

1.30 

.SO 

.80 

.80 

.80 

.80 

1,10 

.80 

2.  .'-)0 

.80 

1.40 

1.30 

.80 

■   .80 

.80 

.90 

.80 

1.10 

1.40 

1 .  GO 

.80 

1.40 

1.30 

.80 

.80 

.80 

.90 

.80 

1.20 

1 .  80 

1.00 

.80 

1.40 

1.30 

.80 

.80 

.80 

.80 

.80 

1 .  00 

1.80 

. .  90 

.80 

1.40 

1.30 

.80 

.80 

.80 

.80 

.80 

1.00 

1.90 

.80 

.80 

1 .  39 

1.30 

.80 

.80 

.80 

.80 

.80 

1.  10 

1.70 

.80 

.80 

1 .  30 

1.30 

.80 

.80 

.80 

.80 

.80 

i.;?o 

i.r,o 

.80 

.80 

1.30 

1.30 

.SO 

.80 

.80 

.90 

.80 

1.00 

1.20 

,80 

2.  00 

1.30 

1.30 

.80 

.80 

.90 

,80 

,80 

.90 

.80 

1.30 

1 .  30 

1.30 

.80 

.80 

.80 

.90 

80 

1 

1.30 

1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1 .  30 
1..30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1 .  30 
1.30 
1.30 
1.30 
1.30 
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CIMAKRON    RIVER    NEAR    WAYNOKA,  OKLA. 


This  station  was  established  September  11,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  railway  bridge  2^  miles  southwest  of  Waynoka. 
The  gage  is  a  1  by  4  inch  pine  board  12  feet  long,  spiked  to  the  east 
side  of  the  eighth  pile  bent  from  the  east  end  of  the  bridge.  The 
observer  is  M.  J.  Sunden,  the  section  foreman.  Discharge  measure- 
ments are  made  from  the  railway  bridge,  which  is  supported  on  piles 
and  has  a  total  span  of  2,158  feet.  The  initial  point  for  soundings  is 
the  east  end  of  the  ])ridge.  The  channel  is  straight  for  1,000  feet 
above  and  l^elow  the  station.  Both  banks  are  liable  to  overflow  at 
very  high  water.  At  low  water  there  are  several  channels.  At  high 
water  there  is  one  channel,  broken  by  the  bridge  supports.  Bench 
mark  No.  1  is  the  top  of  the  cap  of  the  bench  to  which  the  gage  is 
spiked.  Its  elevation  is  10.93  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  the  northeast  corner  of  the  cap  of  the  bent  at  the  fill 
at  the  east  end  of  the  bridge  on  the  downstream  side.  Its  elevation 
is  10.09  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hj^drographer. 

Discharge  measurements  of  Cimarron  River  near  Wamoka,  Okla.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

August  17 

Septttiiibcr  1 7 

W.  G.  Russell 

do 

Feet. 
426 
195 

Sq.  feet. 
167 
112 

Ft.  per  sec. 
0.73 
.53 

Feet. 
1.20 
1.25 

Scc.-feet. 
122 
59 
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Me((v  daily  gage  height,  in  feet,  of  Cimarron  River  near  Waynoka,  Okla.,  for  1904. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
18 
14 
15 
IG 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27 
28, 
29, 
30. 
31. 


Jan. 


0.8 
.8 


1.3 

1.2 

1.1 

1.0 

1.1 

1.2 

1.2 

1.2 

1.1 

1.0 

1.0 

.9 

.9 

.8 

.8 

.8 

.8 

.8 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

0.8 

1.2 

0.3 

2.0 

0.3 

I.O 

1.0 

1.0 

2.5 

.9 

1.2 

.2 

1.5 

.3 

2.0 

1.2 

1.0 

2.0 

.9 

1.2 

2 

•  1.3 

1.7 

2.5 

1.5 

1.0 

2.0 

1.0 

1.2 

.2 

1.0 

1.9 

2.0 

1.3 

1.0 

2.0 

1.0 

1.2 

2 

2.5 

1.9 

2.0 

1.1 

1.0 

4.5 

1.0 

1.1 

.2 

2.0 

1.7 

2.5 

1.0 

1.0 

3.0 

1.0 

1.0 

2 

2.0 

1.6 

l.G 

1.0 

.9 

2.5 

1.5 

.9 

.2 

1.5 

1.5 

3.5 

2.0 

.8 

2.0 

1.5 

.8 

.2 

1.5 

2.25 

2.5 

1.8 

.7 

2.0 

1.5 

.8 

.2 

1.4 

2.8 

2.2 

1.7 

.G 

1.8 

1.3 

.8 

.2 

1.3 

2.7 

2.0 

1.5 

2.0 

l.G 

1.2 

.8 

.2 

1.2 

2.7 

1.8 

1.3 

l.G 

1.5 

1.1 

.8 

.2 

1.0 

2.5 

l.G 

1.2 

1.4 

1.5 

1.0 

.8 

.2 

1.0 

2.5 

1.5 

1.1 

1.2 

1.5 

1.0 

.2 

1.0 

2.3 

1.3 

1.0 

1.0 

1.5 

1.0 

.7 

2 

1.5 

2.3 

1.2 

1.0 

1.0 

1.5 

1.0 

.6 

.2 

1.5 

2.0 

1.0 

1.0 

1.0 

1.5 

1.0 

.6 

2 

1.3 

1.8 

1.0 

2.3 

1.0 

1.5 

1.0 

.5 

.2 

1.0 

2.0 

1.0 

2  ^ 

1.0 

1.5 

1.0 

.5 

.2 

.8 

2.0 

1.0 

2.1 

1.0 

1.3 

1.0 

.5 

.3 

.6 

1.8 

1.0 

2,0 

1.0 

1.2 

1.2 

.5 

.3 

.6 

1.8 

2.7 

2.7 

1.0 

1.2 

1.2 

.5 

.3 

.5 

l.G 

2.3 

2.0 

1.0 

1.2 

1.2 

2.8 

.3 

.5 

1.5 

2.0 

1.5 

1.0 

1.1 

1.2 

2.3 

.3 

.4 

1.5 

1.8 

1.3 

1.0 

1.0 

1.2 

.5 

.3 

.4 

2.0 

l.G 

1.2 

1.0 

1.0 

1.2 

.5 

.3 

.3 

1.8 

1.5 

1.0 

1.0 

1.0 

1.2 

.5 

.3 

.3 

l.G 

1.3 

1.0 

1.0 

1.0 

1.2 

.4 

.6 

.3 

1.5 

1.2 

1.0 

1.0 

1.0 

.4 

1.0 

.3 

1.0 

1.0 

1.0 

4.5 

1.0 

.3 

.3 

S 

1.0 

1.0 

Nov, 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Dec. 


1.0 
1.0 
1.0 
1.0 
1.0 
1.3 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.7 
1.7 
1.7 
1.3 
1.3 
1.2 
1.1 
1.0 
1.5 
1.5 
1.4 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.1 
1.0 


VERDIGRIS    RIVER   Nr]AR    INDEPENDENCE,  KANS. 

This  station  was  established  April  20,  1904,  by  M.  C.  Hinderlider, 
for  the  purpose  of  makino-  flood  observations.  It  is  located  at  the 
highway  brido-e  three-fourths  mile  northwest  of  Independence,  Kans. 
A  standard  chain  gage  is  attached  to  the  upsti-eani  guard  rail  near  the 
south  end  of  the  bridge.  The  gage  reads  zero  when  elevation  of  bottom 
of  weight  is  55.893.  When  the  river  is  high  the  gage  is  read  by 
E.  Luck.  Discharge  measurements  are  made  from  the  downstream 
side  of  the  two-span  bridge  to  which  the  gage  is  attached.  The  initial 
point  for  soimdings  is  the  south  face  of  the  north  abutment.  The 
channel  is  straight  for  one-fourth  mile  above  and  })elow  the  station. 
The  current  is  swift.  Both  banks  are  high  rock  cliffs  covered  with 
trees.  The  left  bank  overflowed  in  the  flood  of  1903.  The  bed  of  the 
stream  is  composed  of  gravel  and  bed  rock,  and  is  permanent.  There 
is  ])ut  one  channel,  divided  at  higher  stages  by  one  stone  pier.  Bench 
mark  No.  1  is  the  top  of  the  capstone  on  the  iip.stream  side  of  the 
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iiiMin  pier  in  the  stream,  marked  "  U.  S.  B.  M.  No.  1.''  Its  elevation 
i^  -1-1.107  feet  above  the  datum  of  the  ^a^e.  Bench  mark  No.  2  is  the 
top  stone  of  the  north  abutment  at  the  end  of  the  bridge  on  the 
upstream  side,  marked  '' U.  S.  B.  M.  No.  2."  Its  elevation  is  42.686 
feet  above  the  datum  of  the  gage.  Bench  mark  No.  3  is  the  top  of  the 
stone  step  in  the  upstream  wing  of  the  north  alnitment,  marked 
''U.  S.  B.  M.  No.  3."  Its  elevation  is  38.000  feet  above  the  datum  of 
the  gage.  Bench  mark  No.  1  is  the  top  of  the  stone  in  the  upstream 
wing  wall  of  the  south  abutment,  marked  '^U.  S.  B.  M.  No.  4." 
Its  elevation  is  45.168  feet  above  the  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Mean  daily  gage  Jieight,  in  feet,  of  Verdigris  River  near  Independeuee,  Kans.,f(>r  1904. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1                                      

25.20 
27.  60 

2     

20. 75 
38. 48 
43. 45 

43.  85 

44.  20 
44.55 
41.85 
46. 10 

19.  60 

3                                                               

4                        

35.  20 

37.50 
43.70 
48.40 
48.80 
44.90 
41.10 
34.85 
23.00 
14.00 
10.90 

13.  60 

5 

7.20 

6                                           

- 

21.55 


8                                                                                

9                              

10 

11                                                     

12             

37.  05 
36.  25 
23. 40 
18.00 
29. 65 
35.15 
40.55 
42. 55 
37.30 
25.  60 
20. 40 

13 

14                                                       

15 

16 

16.70 
18.80 
16.40 

17                                           .           

26.  80 

18 

19     .                                                                                    .   .. 

20 

21 

_ 

10. 20 
8.70 

22                                                                                     

1 

21.00 
15.  30 
11.70 

23 

! 

9.60 

24 

7.90 
32.  90 

15.10 

25... 

17.20 

26 

36.30 

24. 20 
30. 45 
32. 00 
27.  20 
21.80 

" 

27 

28.... 

12.70 

29 

i 

30 

1 

8.10 

31 

HI 

AN 


NDERUDERl 
ND     HOYT    J 
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VERDIGRIS    RIVER    NEAR    CATOOSA,  INU.   T. 

This  station  was  established  September  25,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  Frisco  Raihvav  brido-e  2  nidos  northeast  of  Catoosa. 


Ind. 


A  standard  chain  o-ao-c  is  attached  to  the  ouard  rail  of  the 


railway  bridge.  The  scale  is  graduated  to  feet  and  tenths  along  the 
guard  rail.  The  gage  is  read  at  irregular  periods  b}-  John  L.  Callo- 
way. Discharge  measurements  are  made  from  the  single  span  steel 
railwa}^  bridge  and  its  approaches.  The  initial  point  for  soundings  is 
at  the  west  end  of  the  bridge,  338  feet  from  the  zero  of  the  gage 
scale.  The  channel  is  straight  for  200  feet  above  and  l)elow  the 
bridge.  The  current  is  sluggish.  Both  banks  are  low,  wooded,  and 
subject  to  overflow,  but  all  water  passes  beneath  the  bridge  and  its 
approaches.  At  low  water  there  is  one  channel,  and  at  high  water 
the  channel  is  broken  by  the  stone  piers  in  the  pile  supports  of  the 
bridge,  making  live  channels.  The  gaging  section  is  obstructed  ])y 
broken  piles,  upon  which  drift  collects.  During  high  Avater  it  is 
impossible  to  get  any  but  surface  velocities,  and  nuich  of  the  current 
out  of  the  main  channel  has  a  very  slow  velocity.  The  bench  mark 
is  the  top  of  the  second  stone  pier  from  the  west  and  upstream  side 
of  the  bridge.  Its  elevation  is  50.21  feet  above  the  zero  of  the  gage. 
The  observations  of  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Di^'Jidrge  measiirem('id><  of  Verdigris  River  near  Catoosa,  Ind.  T.,  iit  1904- 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocitj'. 

Gage 
height. 

Dis- 
charge. 

May  2 

June  10 

W.  G.  Knssell 

do 

Feet. 
161 
8.-)2 
854 

^'l.feet. 

820 

14,000 

15,  610 

Ft.  per  sec. 
3.46 
3.28 
3.47 

Feel. 
7.20 
47.20 
48.  40 

^ee.-Jeet. 
2,  834 
47,  230 

June  11 

do 

54, 240 
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Mean  da'dii  gage  height,  in  feet,  of  Verdigris  Rirer  near  Catoosa,  Ind.  T.,for  1904. 

Dee. 


1... 

2... 
3... 
4... 

5 . . . 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
13... 
14... 
1')... 
16... 
17... 
18... 
19... 
20... 
21... 
22 . . . 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

J11I.V. 

Aug. 

Sept. 

Oct. 

Nov. 

3.90 

3.50 

3.10 

4.60 

12.00 

12.50 

37.00 

6.50 

4.50 

5.40 

3.20 

4.00 

3.30 

3.10 

4.50 

7.20 

22.30 

34.10 

6.40 

4.40 

5.40 

3.30 

4.00 

3.40 

3.00 

4.50 

6.70 

28.00 

42. 30 

9.00 

4.20 

5.40 

3.20 

3.50 

3.40 

3.00 

4.40 

5.90 

35.10 

44.00 

14.00 

4.20 

4.00 

3.30 

3.50 

3.50 

3.00 

3.90 

6.10 

45. 85 

44.60 

10.30 

4.30 

3.90 

3.20 

3.50 

3.40 

3.00 

3.80 

6.30 

46.20 

45. 00 

8.30 

4.20 

3.80 

3.20 

3.50 

3.30 

3.00 

3.50 

11.30 

46.00 

47.40 

8.00 

4.10 

3.70 

3.20 

3.50 

3.30 

3.00 

4.10 

16.70 

46.30 

48.30 

7.80 

4.10 

3.60 

3.20 

3.50 

3.30 

3.00 

3.70 

20.00 

46.60 

48.30 

7.40 

4.00 

3.60 

3.20 

3.40 

3.30 

3.00 

4.00 

15.40 

47. 60 

48.30 

7.20 

3.90 

3.50 

3.20 

3.30 

3.30 

3.00 

4.90 

17.00 

48.40 

48.40 

7.00 

3.80 

3.40 

3.20 

3.30 

3.30 

3.00 

4.90 

11.20 

48.80 

48.80 

6.90 

3.80 

3.30 

3.20 

3.30 

3.30 

3.00 

5.00 

10.20 

47.40 

49.40 

6.  60 

3.70 

3.30 

3.20 

3.30 

3.30 

3.00 

4.90 

7.70 

45.30 

49.40 

5.  60 

3.70 

3.20 

3.10 

3.30 

3.30 

3.00 

4.80 

7.00 

43.90 

48.80 

5.50 

3.60 

3.20 

3.10 

3.30 

3.30 

3.00 

4.70 

6.90 

43.00 

45.  50 

5.40 

4.20 

3.20 

3.10 

3.30 

3.30 

3.00 

4.60 

6.40 

37.00 

33.10 

5.30 

4.00 

3.50 

3.10 

3.30 

3.30 

3.00 

4.50 

18.00 

35.  70 

28.30 

5.10 

3.70 

3.50 

3.10 

3.30 

3.30 

3.00 

3.90 

20.40 

35. 00 

20.20 

5.10 

3.70 

3.40 

3.10 

3.30 

3.30 

3.00 

3.80 

22. 80 

34.90 

12.40 

17.00 

3.60 

3.40 

3.10 

5.40 

3.30 

2.90 

3.70 

13.90 

33.90 

10,40 

13.00 

3.60 

3.40 

3.00 

6.10 

3.30 

2.90 

3.60 

12.20 

36,70 

9.50 

9.10 

3.70 

3.30 

3.00 

5. 40 

3.30 

2.90 

3.60 

11.00 

37.20 

8.50 

16.10 

3.70 

3.30 

3.00 

5.  60 

3.30 

2.90 

4.60 

9.30 

33.  20 

8.50 

29.10 

8.30 

3.30 

3.00 

5.40 

3.30 

3.60 

18.10 

8.90 

31.30 

8.40 

24.90 

12.  60 

3.20 

3.00 

5.40 

3.30 

4.40 

26.  90 

7.00 

22.25 

8.00 

16.10 

12.10 

3.20 

3.00 

4.80 

3.20 

4.20 

30.30 

6.80 

26. 40 

7.60 

8.00 

11.00 

3. 20 

3.00 

4.50 

3.20 

4.00 

31.40 

6.50 

41.30 

7.00 

6.10 

5.50 

3.20 

3.  00 

4.10 

3.10 

7.10 

32.  70 

8.50 

42.  60 

6.40 

5.20 

5.40 

3.20 

3.00 

3.80 

5.80 

23. 85 

7.00 

39.10 

6.10 

4.70 

5.40 

3.20 

3.00 

3.60 

4.70 

8.00 

6.20 

4.60 

3.20 

3.00 
8.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.  50 
3.50 
3.  60 
3.60 
3.60 
S.  60 
3.60 
3.  60 


FALL    RIVER    AT    FALLRIVER,  KANS. 

This  station  was  established  as  a  flood  station,  April  22,  1904,  by 
M.  C.  Hinderlider.  It  is  located  at  the  highway  bridge,  one-eighth 
mile  north  of  Fallriv^er,  Kans.  The  original  gage  was  a  standard  wire 
and  weight  gage  bolted  to  the  downstream  railing  near  the  left  end  of 
the  bridge.  The  scale,  graduated  to  feet  and  tenths  from  zero  to  40 
feet,  extends  horizontally  along  the  rail.  The  elevation  of  the  })ot- 
tom  of  the  weight  when  the  gage  reads  zero  is  58.232.  On  August 
28,  1904,  the  wire  cable  was  replaced  by  the  regulation  chain,  at  the 
same  datum.  During  1904  the  gage  was  read  once  daily,  or  hourly 
during  dangerous  rises  in  the  stream,  by  Jesse  McDaniel.  Discharge 
measurements  are  made  from  the  three-span  bridge  to  which  the  g'age 
is  attached.  The  initial  point  for  soundings  is  the  surface  of  the 
ground  at  the  north  side  of  the  right  abutment.  The  channel  is 
straight  for  about  300  feet  above  and  500  feet  below  the  station,  and 
the  current  is  sluggish  at  low  stages  and  swift  at  high  stages.     The 


HINDERLIDER"] 
AND  HOYT.     J 


ARKANSAS    RIVER    DRAINAGE    BASIN. 


155 


right  ])ank  is  of  loam,  sloping  giadualh^  out  for  about  100  feet,  then 
sandstone  clifi's  from  10  to  15  feet  high.  The  left  bank  slopes  at  an 
angle  of  about  45°  to  the  height  of  the  bridge  floor.  Both  banks  are 
timbered,  and  do  not  overflow  except  at  extreme  stages.  The  low 
ground  on  the  left  bank  extending  outward  from  the  northwest  end  of 
the  bridge  is  overflowed  at  very  high  stages  of  the  river.  The  bed 
of  the  stream  is  composed  of  loam  and  nmd,  and  is  probably  unstable. 
Bench  mark  No.  1  is  the  top  of  the  south  masonry  abutment  on  the 
downstream  side;  its  elevation  is  41.768  feet  above  gage  datum.  Bench 
mark  No.  2  is  on  the  sandstone  ledge  at  the  foot  of  the  northeast  corner 
of  the  south  abutment;  its  elevation  is  33.777  feet  above  gage  datum. 
Bench  mark  No.  3  is  the  top  of  the  flrst  pier  from  the  right  bank  on  the 
downstream  side;  its  elevation  is  41.028  feet  above  gage  datum.  Bench 
mark  No.  4  is  the  top  of  the  second  pier  from  the  right  bank,  down- 
stream end;  its  elevation  is  40.076  feet  above  the  datum  of  the  gage. 
The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Mean  dally  gage  height,  infee(,  of  Fall  River  at  FaUrirer,  Kans.,  for  1904. 


Dav. 


Apr. 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

5.35 

13. 15 

11. 85 

3.90 

2.40 

2.40 

5.35 

10.00 

22.25 

4.10 

2.40 

2.40 

5.65 

25. 75 

10. 25 

3.65 

2.30 

2.40 

7.25 

29. 45 

12.20 

3.45 

2.20 

2.40 

11.15 

11.40 

15.25 

3.25 

2.20 

2.40 

10.10 

7.95 

33.05 

3.05 

2.  20 

2.40 

9.05 

6.40 

30.  75 

3.00 

2.20 

2.40 

12.00 

5. 50 

33. 05 

3.00 

2.20 

2.40 

9.45 

11.15 

10.  20 

3.00 

2.15 

2.40 

6.55 

29. 15 

16. 27 

3.00 

2.10 

2.40 

5. 25 

25.  85 

11.50 

3.00 

2.10 

2.40 

4.95 

9.25 

7.25 

2.90 

2.10 

2. 45 

5. 50 

7.70 

6. 35 

2.80 

2.10 

2.40 

5.20 

10. 85 

6.00 

2.70 

2.10 

2.35 

5.95 

8.40 

10. 20 

2.70 

2,10 

2. 35 

17.00 

36.  70 

7. 25 

2.70 

2.10 

2. 35 

9.05 

22. 25 

4.90 

2.70 

2.10 

2.30 

7.30 

8.95 

4.45 

3.65 

2.05 

2.30 

6.  65 

12. 10 

4.20 

3.40 

2.00 

2.30 

6.15 

7. 55 

4.00 

3.25 

2.00 

2.30 

6.  (;5 

7.80 

3.75 

3.70 

2.00 

2. 20 

6.10 

5.  70 

3. 55 

3.55 

2.40 

2. 20 

5. 55 

7.10 

3. 50 

3.50 

2.40 

2.20 

4.90 

4.90 

3.  50 

3.45 

2. 35 

2.20 

4.. 50 

16.27 

3.  .50 

3.30 

2.25 

2.20 

10. 15 

9.60 

3.50 

2.  95 

2.30 

2. 20 

6.  75 

13.75 

3.50 

2.75 

2.40 

2.20 

5.  30 

7.60 

3.90 

2.60 

2.40 

2.20 

'5.80 

12.50 

4.10 

2.60 

2.40 

2.20 

7.00 

14.25 

3. 65 

2. 50 

2.40 

2. 20 

6.  70 

3.  45 

2.45 

2. 20 

Nov. 


1                    



2 ;:;;:;;; 

3             . 

4                                                        ! 

5                        ' 

6 

g 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20. 



21 

2'^ 

3  50 

23 

4  00 

24 

27  90 

25 

13.50 

26..... 

8  30 

27 

6  30 

28 

6  05 

29 

5  85 

30 

5  70 

31 

2.  20 
2.20 
2. 20 
2.  20 
2.20 
2.  20 
2. 20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2. 00 
2. 00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
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np:osiio  river  near  neohho  rapids,  kans. 

This  station  was  established  as  a  flood  station  May  11,  1901,  by 
W.  G.  Russell.  It  is  located  at  the  Atchison,  Topeka  and  Santa  Fe 
Railway  bridge,  about  2  miles  below  the  junction  of  Neosho  and  Cot- 
tonwood rivers  and  about  1  mile  west  of  Neosho  Rapids. 

The  gage  consists  of  a  standard  wire  and  weight  gage  located  on  the 
downstream  side  of  the  railroad  bridge  near  the  left  or  east  end.  The 
gage  is  marked  on  the  guard  rail  of  the  bridge  from  zero  to  40  feet, 
the  foot  marks  being  shown  by  brass  headed  nails  and  the  tenth  marks 
l)y  ordinary  tacks. 

During  the  season  of  1901  the  gage  was  read  twice  daily  by  L.  H. 
Ilendrickson,  section  foreman  for  the  Atchison,  Topeka  and  Santa  Fe 
Railway  at  Neosho  Rapids.  Discharge  measurements  are  made  from 
the  downstream  side  of  the  railroad  bridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  the  west  face  of  the  east 
masonry  abutment  on  the  downstream  side  of  the  bridge.  There  is 
but  one  channel,  which  is  straight  for  several  hundred  feet  above  and 
l)elow  the  bridge,  the  current  being  sluggish  at  low  and  fairly  rapid 
at  high  stages.  The  bed  of  the  stream  is  composed  of  mud  and  silt 
and  irregular.  Owing  to  the  irregular  shape  of  the  bed  of  the  chan- 
nel an  island  appears  in  the  channel  beneath  the  bridge  at  low  water. 
Both  banks  are  of  loam,  and  rise  above  low  water  for  a  height  of  from 
10  to  15  feet,  but  are  overflowed  during  high  stages  of  the  river,  culti- 
vated lands  on  either  side  being  flooded  for  long  distances  out. 

Bench  mark  No.  1  is  a  cross  on  the  top  of  the  left  abutment  on 
downstream  side;  its  elevation  is  38.75  feet  above  the  datum  of  the 
gage.  Bench  mark  No.  2  is  a  mark  on  the  top  of  the  southwest  corner 
of  the  left  abutment;  its  elevation  is  35.71  feet  above  the  datum  of  the 
gage.  Bench  mark  No.  3  is  a  mark  on  the  top  of  the  southwest  corner 
of  the  coping  of  the  left  aVmtment;  its  elevation  is  33.71  feet  above 
the  datum  of  the  gage. 

The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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Me(i)i  (Id  ill/  (jiKjc  hciglit,  in  feel,  of  Neoslto  liiier  near  Neo^lio  Ii((pi(/s,  Kans.,  for  190//, 


Day, 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1                       

31.40 

28.55 
32.50 
34.  75 
33.20 
30. 25 
27.  55 
25. 05 
18.35 
19.  40 
29. 35 

29.  05 
24.25 
17.25 
1.5.25 
18.05 
21.00 
23. 35 
25. 85 
25. 35 
18.  95 
15.80 
14.75 
14.00 

23.  85 
31.65 
33.  05 

30.  40 
26.  !S5 

24.  90 

21.20 
10.85 
18. 55 
19.75 
25.10 
32. 20 
35.25 
35.15 
34.15 
33.65 
33.10 
32.40 
29. 70 
25.05 
16.80 
16.95 
16.25 
14.80 
12.80 
17.50 
14. 20 
17.90 
18.50 
15. 20 
14.90 
13. 50 
13. 50 
13.  45 
13.25 
13.00 
12.  90 

12.  75 
12.60 
12. 50 
12.65 
12.40 
12.15 
12.  30 
12. 30 
12.00 
12.00 
12.15 
12.05 
12.  00 
11.95 
11.90 
11.90 
11.90 
11.90 
11.90 
11.90 
11.90 
12. 15 
13.75 
13. 80 
12.  50 
11.90 
11.90 
11.80 
11.75 
11.60 
11.60 

11.60 

11.80 

11.70 

11.55 

11.40 

11.40 

11.40 

11.40 

11.40 

11.40 

9.90 

9.90 

9.80 

9.80 

*  10.05 

9. 90 

9.90 

9.80 

9.80 

9.80 

9.80 

9.80 

9.80 

9.90 

9.90 

9.90 

9.  90 

9.80 

9.  SO 

9. 80 

9.  85  ~ 
9.  95 
10. 05 
9. 90 
9.  85 
9. 80 
9. 80 
9.80 
9.80 
9. 80 
9.80 
9.80 
9.80 
9.80 
9.70 
9.65 
9.  60 
9.60 
9.60 
9. 60 
9.60 
9.60 
9.50 
9.50 
9.50 
9. 50 
9. 50 
9.  .50 
9.  .50 
9.  50 
9.  50 

9.  .50 

2        

9.  .50 

3                            

9.  50 

^         

9.  .50 

5                      

9.  50 

8         

9                   

10        

n            

12      

13                

1-1   

15              

13.  60 
20. 80 
26.  70 
2(i.  05 
20.  45 
14.35 
13.70 
13.  55 
13.40 
13.30 
12.90 
14.45 
21.05 
19. 20 
25. 00 
33.  05 
32. 80 

IG      

17                

18 

19 

20  . 



•}\                                                                     

22  

23 

24   - 

25 

2(;  

28        

30 

31 

NEOSHO    KIVER    NEAR   HUMBOLDT,  KANS. 

This  station  was  establi.shed  as  a  flood  water  station  April  19,  11)04, 
]\y  M.  C.  Hinderlider.  It  is  located  at  tlie  highway  bridge  about  one- 
half  mile  west  of  Humboldt,  Kans.  A  standard  wire  and  weight  gage 
was  fastened  to  the  downstream  guard  rail  of  the  bridge  near  the  left 
end.  The  scale  is  graduated  to  feet  and  tenths.  On  August  30,  1904, 
the  wire  ca])le  of  the  gage  was  replaced  by  a  regulation  chain,  at  the 
same  datum.  The  gage  was  read  once  dail}^,  and  oftener  during  sud- 
den changes  in  the  stage  of  the  river  during  the  flood  periods  of  1904, 
by  W.  P.  M(;Grew.  Discharge  measurements  are  made  from  the 
single-span  bridge  to  which  the  gage  is  attached.  The  initial  point 
for  soundings  is  at  the  foot  of  the  perpendicular  clifl'  on  the  left  bank 
of  the  river,  at  the  east  end  of  the  bridge.  The  chjinnel  is  permanent, 
having  a  sandstone  bottom.  The  current  is  sluggish  at  low  and  fairly 
swift  at  high  stages  of  flow.  The  right  bank  is  low,  timbered,  and  is 
subject  to  overflow.     The  left  bank  is  high,  and  in  not  subject  to  over- 
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flow.  The  bed  of  the  stream  is  composed  of  solid  rock,  and  perma- 
nent. There  is  a  masonry  dam  about  100  yards  below  the  ])ridge,  used 
for  dev  eloping  power  for  the  gristmill  near  by.  This  dam  is  300  feet 
long,  there  being  a  difference  between  the  surface  of  the  river  above 
and  below  the  dam  of  7.14  feet.  Ben(;h  mark  No.  1  is  a  United  States 
Geological  Survey  standard  bench  mark  tal)let,  set  into  the  stone  cop- 
ing in  the  south  side  of  the  Humboldt  National  Bank  building,  on  the 
northwest  corner  of  Eighth  and  Bridge  streets,  midway  between  the 
two  south  windows,  two  feet  above  the  top  of  the  sidewalk.  Its  ele- 
vation is  69.029  feet  above  the  datum  of  the  gage.  Bench  mark  No.  2 
is  a  cross  on  the  cliff,  10  feet  south  and  15  feet  west  of  the  left  end  of 
the  bridge.  It  is  marked  "  U.  S.  B.  M."  Its  elevation  is  20.942  feet 
above  gage  datum.  Bench  mark  No.  3  is  a  cross  on  the  top  of  the 
third  stone  from  the  bottom  in  the  south  face  of  the  south  wing  of  the 
right  abutment.-  It  is  marked  '' B.  M."  Its  elevation  is  12.225  feet 
above  the  datum  of  the  gage.     This  station  has  been  abandoned. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  h3^drographer. 

Mean  da'di/  gage  height,  in  feet,  of  Neosho  River  near  Hmnboldt,  Kaiis.,  for  1904- 


Oay. 

Apr. 

May. 

June. 

July. 

Day. 

Apr. 

May. 

Juno. 

July. 

1 

21.00 
22.  95 

28. 15 
28. 90 
27.  60 
27.  30 
28. 30 
27.  40 
25.  95 
24.  50 
18.  35 
13. 25 
15.  70 
17.10 
13.15 
15. 75 

22. 80 
21.80 
13.90 
11.65 
13.35 
24.20 
26.  75 

28.  50 

29.  25 
30.50 
29.  75 
28.  70 
27. 25 
26. 10 
25. 05 
22. 95 

17 

18.75 
18.00 
16.80 
15. 65 
7.50 

18.00 
13.20 
12. 80 
15. 10 
15.90 
14.00 
9.20 
6.00 
14. 90 
23.05 
25.95 
24.65 
23.40 
23. 10 

12.00 

2 

18 

7.  CO 

3 

19 

4 

20  . . . 

f) 

21 

6 

11.00 
13.00 
11.90 

•>') 

7 

23 

3.00 

0  25.90 

25. 00 

4.00 
15. 20 

9.50 
11.45 
10. 95 
16.85 
19.  45 

8 

2.. ::. 

9 

■•-, 

10.... 

26 

11 

27  . . 

12 

28 

13.... 

29 

14 

30 

15 

31 

If) 

a  Extreme  height  29.5. 


GRAND    RIVER   NEAR    FORT    GIBSON,  INI).   T. 

This  station  was  established  September  22,  1903,  by  W.  G.  Russell. 
It  is  located  at  the  Missouri  Pacific  Railway  bridge  three-fourths  of  a 
mile  northwest  of  Fort  Gibson,  Ind.  T.  There  are  two  gages.  The 
first  is  a  vertical  2  by  6  inch  plank  18  feet  long,  graduated  to  feet  and 
tenths  from  9  to  27  feet,  bolted  to  the  east  face  of  the  first  stone  pier 
from  the  left  bank.  The  9-foot  mark  is  the  top  of  the  steel  caisson, 
and  below  this  point  gage  heights  are  taken  by  means  of  a  standard 
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chain  guge  let  down  from  n  nail  in  the  guard  rail,  and  kept  in  the 
pump  house  when  not  in  use,  the  scale  reading  to  feet  and  tenths  from 
zero  to  35  feet,  being  marked  along  the  guard  rail.  This  gage  is  used 
oidy  in  veiy  low  or  very  high  water.  Gage  heights  are  taken  once 
each  da}^  by  W.  L.  Blackwell.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  three-span  steel  bridge  to  which  the 
gages  are  attached.  The  bridge  has  a  total  length  of  625  feet,  and  has 
a  pile  approach  of  157  feet  at  the  west  end.  The  bridge  is  slightl}^ 
oblique  to  the  course  of  the  current.  The  initial  point  for  soundings 
is  the  edge  of  the  abutment  on  the  left  bank  of  the  river.  The  channel 
is  straight  for  about  500  feet  above  and  below  the  station.  The  cur- 
rent is  sluggish  except  at  high  water,  when  it  is  swift  near  the  right 
))ank.  The  right  bank  is  high,  wooded,  and  overflows  only  at  very 
high  stages.  The  left  bank  is  high,  rock}^,  clean,  and  does  not  over- 
flow. The  bed  of  the  stream  is  a  smooth  rock  from  the  left  bank  to 
the  middle,  when  it  changes  to  sand  and  changes  with  every  flood. 
There  are  four  channels  at  low  and  five  channels  at  high  water.  Drift 
at  very  high  water  makes  it  possible  to  get  only  top  velocities.  Bench 
mark  No.  1  is  a  cross,  marked  "B.  M.,"  on  a  hard  limestone  rock  in 
the  face  of  the  wall  4  feet  above  the  upstream  side  of  the  bridge  on 
the  left  bank  of  the  river.  Its  elevation  is  24.90  feet  above  the  datian 
of  the  gage.  Bench  mark  No.  2  is  a  United  States  Geological  Survey 
standard  bench  mark  on  the  top  of  the  east  pier  of  bridge.  It  is  516 
feet  above  sea  level,  and  is  marked  ''516."  Its  elevation  is  10.94  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measurenients  of  Grand  Jxirer  near  Fort  Gibso)i,  Ind.  T.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

May  3 . . : 

June  S 

W.  G.  Russell 

do 

Feel. 
479 

Sq.feel. 

5,630 
11,600 
10, 140 

4,074 

Ft.  per  sec. 
5.50 
6.93 
6.15 
1.37 

Feet. 
15.65 
27.  00 
24.  45 
11.00 

Sec.-fcet. 
30, 960 
80,  400 
62,  410 

June  12 

do 

August  31. 

do 

491 

5,571 
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Mean  daih/  </<((/('  hehjlii,  in.  feci,  of  (Irdiid  Hirer  nrar  Fort  ('ihson,   /iid.   7'.,  for  1904. 


Day. 


Jan. 


9.  GO 

9.  50 

9.  10 

9. 40 

9.40 

9.40 

9. 40 

9.40 

9.  40 

9.40 

9.40 

9.40 

9, 40 

9.40 

9.  30 

9.30 

10.  00 

10.  00 

10.00 

10.00 

10.  20 

13.00 

15.  50 

15.00 

14:80 

14.40 
14.00 
13.00 
12.00 
11.00 
11.00 


Feb. 


11.00 
11.00 
11.00 
10.60 
10.50 
10.  00 
10.00 
10.00 
10.00 
10.00 
10.00 
9.60 
9. 40 
9.  30 
9.30 
9.30 
9.30 
9.30 
9.30' 
9.30 
9.30 
9. 20 
9.20 
9.20 
9.10 
9.10 
9. 10 
9.10 
9.10 


9.10 
9.10 
9. 10 
9.10 
9. 10 
9.10 
9.10 
9.10 
9. 10 
9.10 
9.10 
9. 10 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.10 
9.10 
9.10 
9.20 
9.20 
9.20 
9.30 
9.70 
9.80 
10.  00 
10.40 


Apr. 

11.50 
12.00 
12.  00 
12.  00 
12.00 
12.00 
12.00 
11.80 
11.60 
11.60 
11.  GO 
11.50 
11.50 
11.20 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
10.80 
10.50 
10.50 
10.80 
10.90 
11.80 
13.50 
17.80 
18.00 


May. 


17.  80 
17.60 
15.80 
13.60 
13.00 
12. 00 
11.20 
11.40 
11.80 
12. 00 
12. 80 
13.00 
12.00 
11.10 
11.40 
11.80 
12.00 
12. 80 
13. 00 
14.00 
14.00 
13. 80 
13.  40 
12.20 

12.  00 
11.80 
11.60 
11.20 
11.80 
12.00 

13.  00 


June. 


14.00 
18.60 
20.00. 
26.  50 
33.  00 
32. 60 
29. 00 
27. 00 
27. 00 
25.  50 
25.  50 
24.00 
24.  00 
23.  20 
20. 00 
19.  50 
17.00 
16.50 
17.00 
17.50 
18.20 
18.00 
17.10 
16.40 
15. 00 
15. 40 
IG.  00 
18.80 
19.00 
19.  80 


July. 

18.80 
18.20 
20.00 
21.00 
22.  60 
23.00 
26.  00 
27. 00 
28.00 
29.00 
32. 40 
32. 20 
32. 00 
31.60 
30.80 
30.00 
25. 00 
24.60 
23. 00 
2L00 
19.20 
19.00 
18.20 
16. 00 
15. 80 
15.20 
14.80 
14.40 
13.80 
14.00 
14.40 


Aug. 


14.60 
16.20 
17.80 
19.  50 
19.80 
17.00 
16.50 
16.00 
15. 20 
14.00 
13.80 
13.60 
13. 00 
13.80 
13.60 
13.40 
13.00 
12.80 
11.60 
10.50 
10.80 
11.00 
11.50 
12.00 
12.80 
13.00 
13. 50 
13.00 
12.00 
11.00 
11.00 


Sept. 

11.00 
11.00 
11.00 
11.00 
11.00 
10.90 
10.90 
10.80 
10.80 
10.80 
10.90 
11.00 
11.00 
10.90 
10.00 
10.00 
10.00 
10.80 
10.80 
11.00 
11.00 
11.00 
11.00 
11.80 
11.80 
11.60 
11.40 
11. 20 
11.00 
10.80 


Oct. 


10.00 
10.80 
10.60 
10.40 
10.20 
10.00 
9.80 
9. 60 
9.40 
9.20 
9.20 
9.00 
8.  80 
8.80 
8.60 
8.60 
8.  60 
8.60 
8.60 
8.60 
8.80 
8.80 
8.80 
9.20 
9.20 
9. 20 
9. 20 
9. 20 
9.20 
9. 20 
9.20 


Nov. 


9.20 
9.20 
9.30 
9.30 
9.30 
9.40 
9.40 
9.40 
9.40 
9.40 
9.40 
,  9. 50 
9.40 
9.20 
9.20 
9.20 
9.20 
9.10 
9.10 
9.10 
9.10 
9.10 
9.10 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 


Dec. 


9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
8.90 
8.90 
8.90 
8.90 
8.90 
8.90 
8.90 
9.00 
9.00 
9.00 
9.00 
9. 00 
9.00 
9.00 
9.00 
9. 00 
9.00 
9.00 
9.00 
9. 00 
9.00 


SOUTH    CANADIAN    RIVER    NEAR   LOGAN,  N.   MEX. 

This  .station  was  established  June  29,  1904,  by  W.  G.  Russell.  It  is 
located  at  the  bridge  of  the  Chicago,  Rock  Island  and  Pacihc  Railroad 
1  mile  west  of  the  depot  at  Logan,  N.  Mex.  A  plain  staff  gage, 
graduated  to  feet  and  tenths  from  zero  to  -i  feet,  is  bolted  to  the 
cri])work  of  a  submerged  dam  about  25  feet  below  the  bridge. 
The  remainder  of  the  gage  up  to  14  feet  is  painted  upon  the  concrete 
pier  of  the  ))ridge  just  above.  The  gage  is  read  once  each  day  by  John 
W.  Furlow.  Discharge  measurements  can  be  made  onl}"  at  low  water 
l)y  wading.  For  high  water  stages  it  will  be  necessary  to  compute 
-the  discharge  from  the  slope  and  cross  section  or  by  float  measure- 
ments. As  the  bridge  piers  divide  the  river  into  several  sections,  it 
is  quite  easy  to  obtain  surface  velocities  of  each.  It  is  impossible  to 
make  measurements  from  the  railroad  bridge,  as  it  is  a  narrow  deck 
bridge  136  feet  above  the  bed  of  the  river.  The  initial  point  for  dis- 
charge measurements  is  at  the  east  end  of  the  railway  bridge.     The 
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channel  is  straight  for  about  2,000  feet  above  and  below  the  station, 
and  the  current  is  moderate  at  ordinar}^  and  swift  at  high  stages.  Both 
banks  are  high,  rock}^  clean,  and  do  not  overflow.  The  bed  of  the 
stream  is  composed  of  clean  sand,  and  is  shifting.  The  bench  mark  is 
the  4.5  foot  gage  mark  on  the  con(;rete  pier  on  the  side  facing  the 
river.  At  low  water  there  are  three  channels  and  at  high  water  one, 
except  as  broken  by  7  bridge  piers. 

During  the  floods  of  October  1,  1904,  the  lower  section  of  the 
original  gage  was  buried  by  sand,  and  the  channel  changed  to  the  west 
side  of  the  river.  The  upper  section  of  the  gage  is  to  be  destroyed, 
as  the  railway-  l)ridge  will  have  to  be  rebuilt.  A  plain,  vertical,  staff 
gage  has  been  attached  to  a  temporary  highway  bridge  about  750  feet 
below  the  old  gage.  This  bridge  will  likely  stay  in  place  until  the 
new  railway  bridge  is  built,  unless  washed  out  by  floods.  The  new 
gage  is  graduated  to  feet  and  tenths  from  zero  to  8  feet,  with  its  zero 
placed  4.32  feet  below  the  zero  of  the  old  gage.  It  was  necessar}^  to 
place  this  zero  "below  the  other,  or  have  both  positive  and  negative 
readings.  Bench  mark  No.  1  is  the  top  of  a  projecting  point  on  a 
sandstone  ledge  about  100  feet  north  of  the  north  end  of  the  highway 
bridge,  marked  with  a  cross  and  the  letters  ''  B.  M."  Its  elevation  is 
j}2.15  feet  above  the  zero  of  the  old  gage.  Bench  mark  No.  2  is  a 
cross,  marked  "B.  M.,"  on  the  top  of  a  point  of  rock  about  100  feet 
east  of  the  second  steel  bent  of  the  railway  bridge,  115  feet  south  of 
the  north  end.  Its  elevation  is  23.55  feet  above  the  zero  of  the  old 
gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  Iwdrographer. 

Discharge  ineasiirements  of  South  Canadian  River  ii far  Logan,  N.  Mex.,  in  1904. 


Date. 

Uydrographer. 

Width. 

Area  of 

section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

June  29 

August  10 

W.  G.  Russell 

do 

Feet. 
245 
388 

Sq.feet. 

64 

1,400 

13,  520 

174 

Ft.  per  sec. 

0.87 

«5.32 

11.05 

&3.72 

Feet. 
0.55 
4.50 

31.30 
3.00 

Sec-feet. 

56 

7,446 

149,  400 

647 

October  2 

do 

October  22 

do 

119 

a  Float  measurement  velocity  obtained  from  slope, 
lER  131—05 11 


ft  Float  measurement. 
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Mean  daily  gage  heighl,  in  feet,  of  South  Canadian  River  near  Logan,  N.  Me.v.,  for  1904. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1                              

1.50 
2.00 
3.00 
3.50 
2.50 
1.90 
1.30 
2.00 
2.80 
1.60 
1.30 
3.50 
1.10 
1.30 
.80 
.60 
.50 
3.30 
1.50 
2.00 
1.00 
3.35 
3.00 
1.70 
1.30 
1.00 
1.70 
1.20 
1.40 
.90 
1.80 

1.50 

5.00 

4.00 

2.50 

1.50 

1.00 

1.40 

1.00 

3.50 

4.50 

3.50 

1.20 

.80 

.60 

.60 

.55 

3.35 

2.25 

1.60 

1.20 

.95 

1.80 

1.85 

1.20 

.75 

.70 

.55 

.50 

.50 

.40 

.40 

0.40 

.45 

3.25 

3.05 

1.75 

.90 

.70 

.60 

.55 

.50 

.50 

.50 

.45 

.40 

.40 

.40 

.40 

.30 

.30 

.30 

.20 

.20 

.20 

.20 

.45 

.80 

2.35 

4.25 

7.50 

25.  00 

30.00 

(«) 



bS.OO 
2.90 
2.  85 
2.80 
2.75 
2.75 
2.70 
2.70 
2.70 

2.70 
2.60 
2.55 
2.45 
2.40 
2.40 
2.50 
2.50 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2. 20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.0 

■>                                                                  

2.0 

3                                 

2.0 

4 

2.0 

5                            

2.0 

6 

2.0 

2.2 

8        

2.2 

q                               .          ....            

2.2 

10        

2.1 

11 

2.1 

12                           

2.1 

13 

2.0 

14                       .                                                          

2.0 

15        

2.0 

16 

2.0 

17.                      

2.0 

18 

2.0 

19 

2.0 

20 

2.1 

21 

2.2 

22                                                 

2.2 

23 

2.2 

24 

2.0 

25                       

2.0 

26 

2.3 

27 

2.3 

28 

2.2 

29. . . 

2.2 

30 

2.1 

31 

2.0 

«Gage  destroyed  October  2. 


&Gage  reestablished. 


This  station  was  established  August  25, 1903,  by  M.  C.  Hinderlider. 
It  is  located  at  the  wagon  bridge  in  the  town  of  La  Cueva,  N.  Mex. 
The  gage  is  a  vertical  rod,  graduated  to  feet  and  tenths  from  zero  to  7 
feet,  fastened  to  the  west  end  of  the  north  abutment  of  the  wagon 
bridge.  The  zero  of  the  rod  is  on  the  bed  of  the  stream.  The  gage 
is  read  twice  each  day  by  Hugh  Loudon,  of  the  La  Cueva  Land  and 
Cattle  Compan}^  Discharge  measurements  are  made  by  wading  just 
below  the  bridge  to  which  the  gage  is  attached  or  from  the  bridge  at 
high  stages.  The  channel  is  tortuous  above  and  below  the  station. 
The  right  bank  is  a  high,  rocky  blutf.  The  left  bank  is  a  loam  bank 
about  6  feet  high,  lined  with  willows  and  covered  with  alfalfa  fields, 
and  overflows  at  high  water.  The  bed  of  the  stream  is  composed  of 
sand  and  gravel,  and  is  somewhat  shifting.  There  is  but  one  channel 
except  at  very  high  stages,  when  the  left  bank  is  overflowed.     Con- 
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ditions  are  favorable  for  good  results.  Practically  all  the  water  is 
diverted  by  the  La  Cueva  canal  just  above  the  station,  l)ut  is  returned 
below.  Gagings  are  made  in  the  canal  to  determine  the  amount  of 
water  carried.  During  the  flood  of  September  29,  1904,  the  bridge 
and  gage  were  carried  away.  Records  were  discontinued  for  the 
remainder  of  the  year,  but  the  station  will  be  reestablished  in  the 
spring  of  1905. 

The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Mean  daily  gage  height,  in  feet,  of  Mora  River  at  La  Cueva,  N.  Mex.,  for  1904. 


Day. 

June. 

July. 

Day. 

June. 

July. 

Day. 

June. 

July. 

Day. 

June. 

July. 

1 

0.80 
.70 
.85 
.75 
.70 
.70 
.60 
.60 

9 

0.70 
.70 
.65 
.75 
.60 
.50 
.50 
.35 

17 

18 

19 

20 

21 

22 

23 

24 

0.90 
.70 
.75 

.70 
.70 

.85 
.80 
.80 

0.30 
.30 
.80 
.70 
.65 
.75 
1.45 
1.10 

25 

0.75 
1.05 

.85 
.80 
.65 
.65 

1  25 

2 

10 

26 

27 

28 

29 

30 

31 

1.25 

3 

11 

1.  25 

4 

12 

1.  25 

5 

13 

1.20 

6 

14     . 

1.15 

7 

15 

0.55 
1.10 

8 

16 

MORA    CANAL    AT   LA    CUEVA,  N.   MEX. 

Mora  canal  diverts  water  from  Mora  River  a  short  distance  above 
the  gaging  station  maintained  on  Mora  River  at  La  Cueva,  N.  Mex. , 
and  returns  a  portion  of  the  same  below  the  station.  At  times  a  por- 
tion or  all  of  the  water  in  the  canal  is  passed  through  the  wheel  of  a 
grist  mill  or  waste  gate  directly  back  to  the  river  above  the  gage.  At 
other  times  a  portion  or  all  the  water  in  the  canal  is  carried  to  storage 
reservoirs  and  not  returned  to  the  river.  Gagings  are  made  from  the 
footbridge  crossing  the  canal  just  north  of  the  Mora  River  gaging 
station  in  order  to  determine  the  total  amount  of  water  carried  by  the 
river  when  water  in  the  canal  is  being  stored.  The  gage  is  a  vertical 
staff,  graduated  to  feet  and  tenths  from  zero*  to  2.9  feet,  set  at  the 
right  bank  of  the  canal  opposite  the  store  building.  The  zero  of  the 
gage  rests  on  the  bottom  of  the  canal.  The  gage  is  read  twice  each 
day  b}^  Hugh  Loudon,  of  the  La  Cueva  Land  and  Cattle  Company. 
The  bench  mark  is  a  cross  marked  with  the  letters  "B.  M."  chiseled 
into  one  of  the  foundation  stones  of  the  store  building,  1  foot  above 
the  ground  and  almost  opposite  the  gage  rod.  Its  elevation  is  7.008 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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M('(i)t  (hiiJij  gage  Jieiglit,  in  fed,  of .  Mora  canal  at  La  Cueva,  N.  Mex.,for  1904. 


Day. 

June. 

July. 

Day. 

June. 

July. 

Day. 

June. 

0.90 

.85 
.90 
.80 
.85 
.90 
.75 

.70 

• 

July. 

Day. 

June. 

July. 

] 

0.70 
.80 
.85 
.80 
.70 
.70 
.60 
.70 

9 

0.75 
.75 
.65 
.55 
.70 
.50 
.50 
.35 

17 

18 

19 

20 

21 

22 

23 

24 

0. 35 

.30 

.75 

.65 

.65 

1.00 

1.50 

1.45 

25 

26 

27 

28 

29 

30 

31 

0.65 
1.00 

.75 
.70 
.60 
.65 

1  60 

9 

10. 

1  45 

\\ 

11 

1.25 

85 

4 

12 

13 

00 

G 

14 

.25 

15 

16 

0.65 
.90 

8 

MORA    RIVER   AT    WEBER,  N.   MEX. 

This  station  was  establislied  August  21,  1903,  by  M.  C.  Hinderlider. 
It  is  located  at  the  highway  bridge  150  feet  north  of  the  post-office  at 
Weber,  N.  Mex.,  and  is  about  15  miles  west  of  Watrous,  N.  Mex.  The 
gage  is  a  vertical  2  by  6  inch  timber  14  feet  long,  fastened  to  the 
upstream  end  of  the  south  abutment  of  the  wagon  bridge.  The  zero 
of  the  gage  rests  on  the  bed  of  the  river.  It  is  read  twice  each  day 
by  Mrs.  Emily  Biernbaum,  the  postmaster  at  Weber.  Discharge 
measurements  are  made  during  the  greater  part  of  the  year  ])y  wading 
below  the  bridge.  At  high  water  they  are  made  from  the  highway 
bridge  which  consists  of  a  single  span  of  82  feet.  The  initial  point 
for  soundings  is  the  edge  of  the  left  abutment.  The  channel  is 
straight  for  20  feet  above  and  for  75  feet  below  the  bridge.  Both 
banks  are  of  gravel  and  overflow  only  at  high  stages.  The  bed  of  the 
stream  is  composed  of  bowlders  and  mud,  overlying  shale  or  stone, 
with  a  sand  bar  near  the  right  bank  just  below  the  bridge  during  low 
water.  A  few  feet  below  the  l)ridge  the  channel  is  tilled  across  with 
riprap,  is  shifting,  and  free  from  vegetation.  Bench  mark  No.  1  is  a 
20-penny  nail  driven  horizontally  into  the  northwest  face  of  a  large 
Cottonwood  tree  75  feet  southeast  of  the  gage.  A  spike  is  driven  on 
each  side  of  the  bench  mark.  The  elevation  of  the  bench  mark  is 
12.1>21  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a 
20-penny  nail  driven  vertically  into  the  top  side  of  the  east  end  of  the 
cap  timber  of  the  north  abutment  of  the  bridge.  Its  elevation  is 
10.114  feet  above  the  zero  of  the  gage. 

On  September  29,  1904,  this  station  was  destroyed  by  the  greatest 
flood  ever  known  to  have  occurred  on  Mora  River.  The  bridge  and 
gage  rod  were  carried  awa\^  and  all  the  buildings  at  Weber  w^ere 
destroyed.  Since  tlie  flood  this  station  has  not  been  reestablished,  as 
the  observer  moved  away  and  no  one  else  was  available. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 


HIXDERLIDER 
AND  HOYT 


5^]  ARKANSAS    RIVER    DRAINAGE    BASIN. 
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Date. 

Hyrtrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

October  12 

G.  B.  Monk 

Feet. 
37 

Sq.feet. 
78 

Ft.  per  sec. 
2.71 

Feet. 

Sec. -feet. 
198 

« Gage  destroyed  September  30,  1904. 
Mean  daily  gage  height,  in  feet,  of  Mora  River  at  Weber,  N.  Mex.,  for  1904- 


Day. 


1 

3 
4 
5, 
6. 
7, 
8, 
9, 
10. 
11, 
12. 
13, 
14 
15 
16 
17 
18, 
19 
20, 
21, 
22, 
23 
24 
25 
20 
27 
28 
29 
30 
31 


Mar. 


2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2. 15 
2.10 
2.10 
2.10 
2.10 
2.08 
2.05 
2.  05 
2. 05 
2.05 
2. 05 
2.05 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


Apr. 


2.00 
2:00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.95 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.95 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 


May. 

June. 

July. 

1.90 

1.90 

1.90 

1.90 

1.90 

2.50 

1.90 

1.90 

2.  55 

1.90 

1.90 

2. 05 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

2.95 

1.90 

1.90 

2.20 

1.90 

1.90 

1.  95 

1.90 

1.90 

1.90 

1.90 

2.35 

1.90 

1.90 

2.40 

1.90 

1.90 

1.95 

1.90 

1.90 

1.90 

2.30 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

2.25 

2.10 

2.35 

1.90 

1.90 

3.30 

1.90 

1.90 

2.  55 

1.90 

1.85 

3.80 

1.90 

1.80 

2.90 

1.90 

2.00 

3.00 

1.90 

2. 20 

2.95 

1.90 

1. 95 

2.40 

1.90 

1.90 

2.35 

1.90 

2.30 

Aug. 


3.35 
3.15 
6.10 
3.00 
2.90 
3.30 
2.85 
2.30 
2. 35 
2. 25 
2.20 
2.  20 
2. 15 
2.10 
2.10 
1.90 
2.45 
2.30 
2.15 
1.95 
1.90 
1.90 
1.85 
1.80 
1.75 
1.65 
1.60 
1.70 
1.70 
1.80 
1.80 


Sept. 


1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1,80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
2.00 
1.90 
1.90 
1.85 
2.50 
3.  65 
8.  .50 
(") 


a  Gage  destroyed  September  30. 
SAPP:LL0    KIVER    AT    SAPELLO,    N.    MEX. 

This  station  was  osta])lished  August  12,  1903,  by  E.  G.  Marsh.  It 
is  located  al)out  one-lialf  mile  above  the  junction  of  Sapello  and  Man- 
uelitos  rivers,  and  is  about  12  miles  from  Las  Vegas,  N.  Mex.  The 
gage  is  an  inclined  1  by  8  inch  pine  board  10  feet  long,  bolted  to  the 
rock  and  braced  with  timl)ers.  It  is  read  once  each  day  by  Horace  R. 
Titlovv.  Discharge  measurements  may  be  made  by  wading,  but  at 
high  stages  a  cable,  car,  tagged  wire,  and  stay  wire  will  be  necessary. 
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The  initial  point  for  soundings  is  a  cross  in  the  ledge  of  rock  on  the 
east  bank.  The  channel  is  winding  above  and  below  the  station,  and 
will  overflow  both  banks  except  at  the  station.  The  bed  of  the  stream 
is  composed  of  gravel  above  and  below  the  station.  At  the  station 
the  bed  is  an  outcrop  of  rock  covered  with  about  6  inches  of  shifting 
sand.  The  bench  mark  consists  of  two  arrows  with  the  letters  B.  M. 
cut  in  the  ledge  of  rock  on  the  east  bank  10  feet  downstream  from  the 
gaging  section.     Its  elevation  is  12.57  feet  above  the  zero  of  the  gage. 

This  station  was  abandoned  in  March,  1904,  being  replaced  by  the 
station  farther  down  the  Sapello  at  Los  Alamos.  Owing  to  the  great 
drought  of  1903  no  discharge  measurements  were  made. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 

Mean  daily  gage  height,  in  feet,  of  Sapello  River  at  Sapello,  N.  Mex. ,  for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

1 

0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

0.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 

12 

0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.50 
.50 
.50 

0.50 
.50 
.50 
.40 
.40 
.40 
.40 
.40 
.40 
.40 

22 

0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

0.50 
.50 
.50 

.50 
.50 
.50 
.50 
.50 

0  40 

9 

13. 

23 

40 

3 

14 

24.. 

.40 

4 

15 

25 

40 

5 

16. 

26 

.40 

6... 

17 

27. 

.40 

18 

28 

.40 

8 

19 

29 

.40 

9 

20 

30... 

.40 

10 

21 

31 

40 

11... 

SAPELLO  RIVER  NEAR  LOS  ALAMOS,  N.  MEX. 

This  station  was  established  August  22,  1903,  by  M.  C.  Hinderlider. 
It  is  located  at  a  ford  crossing  Sapello  River  at  a  point  due  north  from 
Los  Alamos  and  about  one-fourth  mile  distant.  The  gage  consists  of 
a  2  by  6  inch  timber,  16  feet  long,  placed  in  an  inclined  position  on 
the  right  bank  of  the  river  at  the  ford.  It  is  graduated  to  read 
directly  to  vertical  tenths  of  feet  from  0.5  foot  to  7.5  feet.  There  is 
no  bridge  and  no  other  means  of  making  high-water  measurements. 
This  station  later  took  the  place  of  the  stations  on  the  Sapello  and 
Manuelitos  rivers  at  Sapello  when  the  latter  were  abandoned  in 
March,  1904.  All  measurements  are  made  by  wading.  The  initial 
point  for  soundings  is  the  right  bank.  The  channel  is  straight  for 
200  feet  above  and  below  the  station.  The  current  is  moderate  at 
ordinarv  stages  and  rapid  at  flood  stages.  The  right  bank  is  high 
and  steep  and  does  not  overflow  at  the  gage.  The  left  bank  is  a  low 
sand  and  gravel  bar  extending  for  about  100  feet  and  then  rising  to 
above  high -water  mark.  The  bed  of  the  stream  is  composed  of  small 
cobblestones,  gravel,  and  sand,  and  is  apparently  permanent.     The 
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cross  section  is  re^^ular,  and  there  is  one  channel  at  all  stages.  The 
bench  mark  is  a  20-penny  spike  driven  horizontally  into  the  north- 
west face  of  a  10-inch  willow  tree  about  3i  feet  above  the  g-round. 
The  tree  is  about  100  feet  southeast  of  the  gage,  and  there  is  a  spike 
driven  on  each  side  of  the  bench  mark.  The  elevation  of  the  bench 
mark  is  17.815  feet  above  the  zero  of  the  gage.  The  gage  is  read 
twice  each  day  by  W.  B.  Hogin. 

A  cable  was  placed  across  this  stream  about  500  feet  above  the  gage 
rod,  equipped  with  car  and  tag  wire,  in  March,  1901,  from  which 
gagings  at  high  stages  are  made.  This  station  was  established  for  the 
purpose  of  determining  the  available  amount  of  water  for  prospective 
diversion  into  the  Sanguyjuella  basin  for  storage.  This  basin  lies 
about  6  miles  northwest  of  Las  Vegas. 

The  following  discharge  measurement  was  made  by  M.  C.  Hinder- 
lider  in  1903: 

August  22:  Gage  height,  1.30  feet;  discharge,  7  second-feet. 

No  other  measurements  were  secured  in  1903  on  account  of  the 
extremely  low  stage  of  this  stream  during  the  entire  year.  For  the 
same  reason  but  one  discharge  measurement  was  made  in  1901,  which 
was  made  by  George  B.  Monk: 

October  12:  Discharge,  137  second-feet. 

This  measurement  was  made  after  the  great  flood  of  September  29, 
1901,  which  destroyed  the  gage.  The  gage  will  be  reestablished  in 
the  spring  of  1905. 

The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Mean  daily  gage  height,  in  feet,  of  Sapello  River  near  Los  Alamos,  N.  Mex. ,  for  1904. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.20 
2.70 
2. 15 
1.40 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.35 
2.55 
3.20 
2.40 
2.55 
2.  GO 
1.35 
1.20 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.95 
2.10 
1.65 
1.80 
2. 05 
1.50 
1.30 
1.30 
1.30 

1.30 
1.30 
2.30 
2.  20 
1.95 
2.75 
2.20 
2.30 
2.40 
2.30 
1.70 
1.25 
1.00 
1.00 
1.00 
1.00 
1.00 
2. 25 
1.30 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
l.CO 
1.00 
1.00 

1 .  00 

2    

1 .  00 

3               

1.00 

4 

1.00 

r>              

1 .  00 

G 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 

1.00 

8     

1.00 

9 

1.00 

10       .. 

1.00 

11 

1.00 

12                       

1.00 

13 

1.00 

14 

1.00 

15 

1.00 

IG 

1.00 

17 

18 ; 

1.00 
1.00 

19 

1.00 

20           

1.00 

21 

1.00 

22 

1.00 

23 

1.00 

24 

1.00 

25 

1.00 

2G 

1.00 

27 

1  00 

5.90 

29 

(«) 

30 

31 

«  Gage  destroyed  by  flood. 


SAPELLO    MILL    TAILRACE    AT    SAPELLO,    N.    MEX. 

A  ^age  rod  was  placed  in  the  mill  tailrace  of  the  iiourino-  mill  at 
Sapello,  for  the  purpose  of  determining  the  amount  of  water  passing 
through  the  mill  wheel.  This  water  is  diverted  by  two  ditches  from 
both  Sapello  and  Manuelitos  rivers  at  points  above  the  gage  rods  in 
those  streams,  and  reenters  Sapello  River  below  the  junction  of  Sapello 
and  Manuelitos  rivers.  At  low  stages  these  ditches  take  the  entire 
supply  in  the  two  rivers  before  the  water  reaches  the  gage  rods  in  the 
same,  and  as  this  water  is  returned  to  the  river  below  the  gage  rods 
through  the  mill  tailrace  it  was  necessary  to  place  a  gage  in  the  mill 
tailrace.  This  gage  consists  of  a  2  l)y  4  inch  by  5-foot  timber  gradu- 
ated to  vertical  feet  and  tenths  and  placed  in  the  mill  tailrace  about 
1,50  feet  below  the  mill.  The  amount  of  water  passing  this  gage,  added 
to  the  amoimt  passing  the  gages  in  Sapello  and  Manuelitos  rivers,  gives 
the  total  discharge  of  the  Sapello  proper.     This  station,  with  the  sta- 
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tions  on  the  Sapello  and  Manuelitos  rivers  at  Sapello,  was  abandoned 
in  March,  1904. 

The  observations  at  this  station  during  190-1:  have  ))een  made  under 
the  direction  of  M.  C.  Ilinderlider,  district  hydrographer. 

Mean  daily  gage  Jieight,  in  feet,  of  Sapello  Mill  tailrace  at  Sapello,  N.  Mex. ,  for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

1 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

0.80 
.80 
.80 
.80 
.80 
.00 
.00 
.30 
.30 
.30 
.30 

12 

0.30 
.30 
.30 
.30 
.80 
.30 
.30 
.30 
■30 
.30 
.30 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.40 
.50 
.60 
.60 

0.30 
.30 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

23 

0.30 
.30 
.30 
.30 
.30 
.30 

'.30 
.30 
.30 

0.80 
.90 
.90 
.90 
.90 
.90 
.90 

0.^0 

2 

13 

24    

00 

3     ..  . 

14    

25 

.00 

4 

15 

26 

.00 

^ 

16 

27 

.20 

6 

17    

28 

.20 

18 

29 

.20 

8 

19 

30 

.20 

9 

20 

31 

20 

10 

21 

11 

22 

MANUELITOS    RIVER    AT    SAPELLO,  N.   MEX. 

This  station  was  established  August  11,  1903,  by  E.  G.  Marsh.  It 
is  located  two-fifths  of  a  mile  above  the  junction  of  Sapello  and  Manu- 
elitos  rivers,  and  about  12  miles  from  Las  Vegas,  N.  Mex.  There  is  a 
riprap  wing  dam  500  feet  below  the  station.  The  gage  is  a  1  b}^  8 
inch  pine  board  10  feet  long,  bolted  in  an  inclined  position  to  the 
rocky  bluff  on  the  left  bank,  and  is  graduated  to  read  to  vertical 
tenths  of  feet.  It  is  read  once  each  day  by  Horace  R.  Titlow.  A  cable, 
car,  and  tagged  wire  will  be  necessary  in  order  to  obtain  measurements 
at  high  water.  The  initial  point  for  soundings  is  a  cross  cut  in  the 
face  of  the  rock  5  feet  downstream  from  the  gage,  on  the  east  bank. 
The  channel  is  straight  for  100  feet  above  and  250  feet  below  the 
station.  At  flood  stages  the  current  is  very  swift  and  there  is  but 
one  channel.  At  very  low  water  there  are  several  small  channels. 
The  right  bank  is  low,  brush  lined,  and  overflows  at  high  water  until 
it  reaches  a  second  higher  bank.  The  left  bank  is  a  steep,  rocky  1)1  ufl', 
and  does  not  overflow.  The  bed  of  the  stream  is  composed  of  quick- 
sand, which  is  prevented  from  shifting  by  the  riprap  dam  below.  The 
bench  mark  consists  of  two  arrows  cut  in  the  rocky  bluff  89  feet  down- 
stream from  the  gage.  Its  elevation  is  7.65  feet  above  the  zero  of  tlie 
gage.  This  station  was  abandoned  in  March,  1904,  and  replaced  ])y 
the  one  on  Sapello  River  at  Los  Alamos. 

The  oV)servations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  C.  Hinderlider,  district  hydrographer. 
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Mean  daily  gage  height,  in  feet,  of  Manuelitos  River  at  Sapello,  N.  Mex.,  for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

1 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

0.40 
.40 
.40 
.40 
.  .40 
.40 
.40 
.40 
.40 
.40 
.40 

12 

0.30- 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

0.40 
.40 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

23 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

0.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 

0.30 

2    

13 

24 

.30 

3 

14 

25 

30 

4  

15 

26 

.30 

16 

27  . 

.30 

G     

17. 

28 

.30 

18 

29 

.30 

8 

19 

30 

.30 

9 

20 

31 

30 

10  .. 

21 

11 

22 

UTE    CREEK   NEAR   LOGAN,  N.   MEX. 

This  station  was  established  August  12,  1904,  by  W.  G.  Russell.  It 
is  located  about  7  miles  northwest  of  Logan,  N.  Mex.,  and  about  -l 
miles  above  the  mouth  of  Ute  Creek,  near  the  old  Martinez  house. 
An  inclined  staff  gage,  graduated  to  read  in  vertical  feet  and  tenths 
from  zero  to  7  feet,  is  fastened  to  the  point  of  rocks  about  100  3^ards 
northwest  of  the  old  Martinez  house.  The  graduations  are  continued 
up  to  11  feet  on  the  rock.  The  gage  is  read  once  each  day  by  Manuel 
Martinez.  Discharge  measurements  are  made  at  low  water  by  wading 
near  the  gage.  Discharges  for  high  stages  must  be  computed  from 
the  slope  and  cross  section.  The  initial  point  for  soundings  is  at  the 
gage,  on  the  left  bank  of  the  stream.  The  channel  is  straight  for 
about  300  feet  above  the  station.  The  current  is  sluggish  at  low  and 
swift  at  high  stages.  The  right  bank  is  low,  clean,  and  subject  to 
overflow.  The  left  bank  is  high,  rock}^,  wooded,  and  does  not  over- 
flow. The  bed  of  the  stream  is  composed  of  clean  sand,  and  is  shift- 
ing. There  is  but  one  channel  at  all  stages.  The  bench  mark  is  a 
cross  painted  on  the  top  of  a  rock  on  the  left  bank,  100  feet  below  the 
gage.     Its  elevation  is  5.51  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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Mean  daily  gage  height,  in  feet,  of  Ute  Creek  near  Logan,  N.  Mex.,for  1904. 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1       

2.50 

2.20 

2.00 

1.60 

1.30 

1.00 

.80 

.50 

1.00 

.90 

.90 

.80 

.70 

.50 

.30 

.30 

0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 

0.10 
.10 
.10 
.10 
.20 
.20 
.30 
.30 
.30 
.30 
.30 
.20 
.20 
.20 
.20 
.20 

17 

5.50 

2.30 

2.10 

1.30 

1.20 

1.10 

1.00 

.90 

.80 

.70 

.60 

(«) 

0.40 
.40 
.30 
.30 
.30 
.30^ 
.30 
.30 
.20 
.20 
.20 
3.50 
5  00 

0.30 
.30 
.30 
.20 
.20 
.20 
.20 
.20 
.20 
.10 
.10 
.10 
.10 
.10 
.10 

0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 

0.20 

2 

9.00 

5.50 

3.50 

2.00 

1.10 

.80 

.50 

.40 

.20 

.30 

.40 

.40 

.40 

.40 

.40 

18 

.20 

3          

19 

.20 

4 

20 

.20 

5          

21         

.20 

6 

22 

.20 

7 

23 

.20 

8 

24 

20 

9  . 

25 

.20 

10 

26 

20 

11 

27 

.20 

12 

28 

20 

13 

29 

20 

14 

0.30 
.30 
.30 

30 

3.00 

.20 

15 

31 

.20 

16 

n  Creek  dry  August  28  to  September  1,  inclusive. 
BEAVER   CREEK    NEAR   BEAVER,  OKLA. 

This  station  was  established  March  29,  1904,  by  W.  G.  Russell.  It 
is  located  just  below  the  ford  about  one-fourth  mile  north  of  Beaver, 
Okla.  The  ^age  is  an  inclined  1  by  4  inch  rod  12  feet  long,  graduated 
to  feet  and  tenths  from  zero  to  5.5  feet,  spiked  to  two  locust  fence 
posts  driven  5  feet  into  the  right  bank  and  bed  of  the  river.  It  is 
read  once  each  day  by  Logan  Rock.  Discharge  measurements  are 
made  at  low  water  by  wading.  It  is  not  possible  to  make  high-water 
measurements  in  this  vicinity,  and  the  discharge  during  Hoods  must 
be  computed  from  the  slope  and  cross  section.  The  initial  point  for 
soundings  is  at  the  gage.  The  channel  is  straight  for  about  300  feet 
above  and  below  the  station  and  about  95  feet  wide  at  ordinary  stages. 
During  the  flood  of  July,  1904,  the  river  was  2,547  feet  wide  along 
the  highway  and  across  the  ford,  and  the  stream  bed  was  eroded. 
The  old  gage  was  destroyed  July  9,  1904,  and  a  new  one  was  placed  a 
short  distance  downstream  at  the  same  elevation.  The  current  is  slug- 
gish at  low  water,  but  has  a  good  current  at  high  stages.  Both  banks 
are  low,  clean,  and  liable  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  clean  sand  and  is  shifting.  There  is  but  one  channel  at  all 
stages.  The  bench  mark  is  the  top  of  a  pine  stake  about  0.5  feet 
above  the  surface  of  the  ground  15  feet  south  of  the  gage.  Its  eleva- 
tion is  5.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 
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Discharge  measurements  on  Beaver  Creek  near  Bearer,  Okla.,  in  1904. 


Date. 


March  29 
August  3 


Hydrograplier. 


W.  (i.  Russell, 
-...do  


Width. 

Area  of 
see t  ion. 

Mean 

vekxnty. 

Gage 
height. 

Feet. 

Sq.feet. 

Ft.per  sec. 

Feet. 

55 

23 

0.91 

1.15 

95 

77 

1.77 

.82 

Di.s- 
cliarge. 


Sec. -feet. 

21 

«13() 


oOld  gage  destroyed  .Tulv  9, 1904,  and  new  gage  was  placed  a  short  distance  downstream  at  the  same 
elevation.    The  flood  cut  the  bed  out  and  left  water  surface  at  lower  elevation. 

Meait  daily  gage  height,  in  feet,  of  Beaver  Creek  near  Beaver,  Okla.,  for  1904. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.10 
1.15 
1. 15 
1.20 
1.20 
1.25 
1.25 
1.25 
1. 25 
1.20 
1.20 
1.15 
1.15 
1. 15 
1.15 
1. 15 
1.10 
1.10 
1.10 
1. 15 
1.10 
1.10 
1.10 
1.10 
1.10 
1. 15 
1.15 
1.10 
1.20 
1.  25 

1.50 
1.60 
2.60 
2.40 
1.80 
1.60 
1.50 
1.35 
1.30 
1.30 
1.35 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.15 
1.15 
1.15 
1.10 
1.10 

1.10 
1.10 
1.15 
1.10 
1.10 
1.15 
1.10 
1.10 
2.17 
1.90 
1.50 
1.40 
1.35 
1.30 
1.25 
1.20 
1.15 
1.10 
1.10 
2.30 
1.40 
1.20 
1.20 
1.30 
1.30 
1.25 
1.30 
1.40 
1.70 
1.70 

1.50 
1.30 
1.30 
1.50 
1.50 
1.40 
4.10 
4.80 

0.80 

.70 

1.90 

1.40 

1.10 

.90 

.70 

.65 

.60 

1.40 

1.10 

1. 05 

.90 

.95 

.55 

.60 

.60 

.55 

.90 

1.10 

.80 

.  75 

.70 

.60 

.  55 

..50 

.40 

.40 

.45 

0.40 
.  35 
.35 
.35 
.35 
.40 
.35 
.35 
.35 
.35 
.40 
.40 
.90 
.90 
.80 
.70 
.50 
.45 
.30 
.30 
.30 
.25 
.25 
.30 
.30 
.30 
.30 
.25 
.25 
.30 

0.70 

2.60 

3.15 

2.00 

1.70 

1.30 

1.15 

1.15 

1.00 

.90 

.90 

.85 

.75 

..  65 

1.50 

"    1.40 

■     1.30 

1.30 

1.25 

1.00 

1.00 

.95 

.90 

.90 

.90 

.85 

.80 

.80 

.75 

.75 

.75 

0.75 

.75 
.75 
.70 
.75 

.  75 
.75 
.70 
.70 
.70 
.70 

■z 

.70 
.65 
.65- 
.65 
.65 
.65 
.70 
.  65 
.65 
.65 
.65 
.65 
.70 
.70 
.75 
.  75 

0  75 

2                   

75 

3 

.75# 

4 

75 

5                1 

.  75 

6 

.60 

60 

: ::;::::::::::i:::::;:: 

.  65 

9 1 

.65 

10  •                    

.65 

11 

.70 

.70 

13            

.90 

14 

.90 

15 

.90 

ir, 

.90 

17 

1.00 

IS 

.95 

19            

.90 

.90 

''I 

.85 

22            , 

.85 

23 

80 

24 

.80 

25 

80 

26 

27 

2« 

29 

30 

31 



1.15 
1.15 
1.10 

.80 
.80 
.80 
.90 
1.00 
1.10 

CANADIAN    RIVER    (nORTII    FORK)    NEAR   WOODWARD,    OKLA. 

This  station  was  esta))lished  September  13,  1903,  by  W.  G.  Russell. 
It  is  located  T  miles  east  of  Woodward,  at  the  railroad  bridge.  The 
gage  is  painted  on  the  west  face  of  the  second  pier  from  the  west  end 
of  the  bridge.  It  reads  from  zero  to  7  feet.  The  observer  is  Adolph 
Mueller,  the  section  foreman.  Dischai'ge  measurements  are  made 
from  the  six-span  railroad  bridge,  which  has  a  total  length  between 
al)utments  of  3^)0  feet.     The  initial  point  for  soundings  is  the  w^est  end 
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of  the  bridge.  The  channel  is  straight  for  200  feet  above  and  ])elow 
the.  station.  The  right  bank  is  high  and  not  liable  to  overflow.  The 
left  bank  is  low  and  liable  to  overflow,  with  scattering  trees  along  the 
bank.  The  bed  of  the  stream  is  sandy  and  shifting.  There  is  one 
channel,  broken  by  two  piers  at  low  water  and  five  piers  at  high  water. 
The  bench  mark  is  the  bottom  of  the  coping  stone  of  the  pier  at  the 
top  of  the  gage.  Its  elevation  is  7.00  feet  above  the  zero  of  the  gage. 
The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  W.  G.  Russell,  resident  hydrographer. 

Discharge  measurements  of  Canadian  River  {North  Fork)  near  Woodward,  Okla,,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Aii<^ust  18 

September  18 

W.  G.  Russell 

do 

Feet. 
140 

82 

Sq.feet. 

263 

41 

Ft.  per  sec. 
0.98 
1.85 

Feet. 
2.20 
1.70 

Sec. -feet. 
258 
76 

Mean  dailij  gage  height,  infect,  of  Canadian  River  {North  Fork)  near  Woodward,  Okla. 

for  1904. 


Day. 


Jan. 


1 

2.50 
2.40 
2. 50 
2. 50 
2.50 
2.50 
2.  50 
2.50 
2.40 
2.60 
2.70 
2.50 
2.60 
2.50 
2.  50 
2.50 
2.70 
2.60 
2.50 
2. 50 
2.  .50 
2.  50 
2.  .50 
2.  50 
2.  60 
2.40 
2.  .50 
2.  50 
2.  60 
2.60 
2.70 

2 

3 

4 

5 

6 

8 

9 

10 

11..           

12 

13                   .   .. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2") 

26 

27 

28 

29 

30 

31 

Feb. 

Mar. 

Apr. 

May. 

.June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.60 

2.60 

2.40 

5.00 

2.00 

2.20 

2.00 

1.70 

2.10 

2. 60 

2.60 

2.30 

3.20 

2.00 

2.40 

2. 00 

1.90 

2.10 

2.50 

2.60 

2.40 

3.00 

2.00 

2.30 

2.00 

1.90 

2.10 

2.70 

2. 50 

2.40 

7.00 

2.00 

2.30 

1.80 

3.70 

2.10 

2.80 

2.60 

2.50 

3.  60 

2.00 

2. 50 

1.8U 

2.90 

2.10 

2.70 

2.60 

2.40 

3.  50 

2.00 

2.50 

1.70 

2.70 

2. 10 

2.  60 

2.50 

2.40 

3.40 

2.00 

3.00 

1 .  60 

2.  70 

2. 10 

2.70 

2.50 

2.40 

3.  00 

2.00 

7.80 

1.60 

2.  60 

2.10 

2.70 

2.  50 

2.40 

2.  90 

2.00 

7.70 

1.  60 

2.40 

2.10 

2.60 

2.  .50 

2.  40 

2.70 

2.30 

7.00 

1.  60 

2.40 

2.10 

2. 50 

2.  .50 

2.40 

2.  50 

4.  50 

4.50 

1..50 

2.40 

2.10 

2.50 

2.  .50 

2.40 

2.40 

3.70 

4.00 

2.  00 

2.  30 

2.10 

2.  50 

2.50 

2.40 

2.40 

3.20 

3.  50 

1.90 

2.30 

2.10 

2.90 

2.50 

2.40 

2.30 

3.00 

3.00 

1.90 

2.20 

2.10 

2.60 

2.50 

2.40 

2.30 

2.70 

3.00 

1.80 

2.20 

2. 10 

2.60 

2.  .50 

2.30 

2.60 

2.60 

3.00 

1.80 

2.  10 

2.10 

2.80 

2.50 

2.  20 

2.60 

2.60 

2.80 

1.80 

2.  K) 

2.10 

2.30 

2.  40 

2.20 

2.  60 

2.60 

2.80 

1.70 

2.10 

2.10 

2.70 

2.  ,50 

2. 20 

2.  60 

2.30 

2.60 

1.70 

2.10 

2.10 

2.60 

2.  60 

2.  30 

2.10 

2.30 

2. 60 

1.80 

2.10 

2.10 

2.  90 

2. 50 

2. 30 

2.  30 

2.30 

2.43 

2.30 

1.80 

2.10 

2.10 

2.  70" 

2.  .50 

2.20 

2.  20 

2.10 

2.70 

2.30 

1.80 

2.10 

2.10  1 

2.70 

2.  .50 

2.  20 

2.00 

2.30 

2.60 

2.70 

1.80 

2.10 

2. 10  ! 

2.  70 

2.  .50 

2.  20 

2.10 

2.40 

2.  .50 

2.  .50 

1.80 

2. 10 

2.10 

2.70 

2.  .50 

2.20 

2.60 

2.30 

2.40 

2.40 

1.80 

2.10 

2.10 

2.70 

2.40 

2.  20 

2.10 

2.30 

2.40 

2.30 

1.80 

2.10 

2.10 

2.60 

2.40 

2.20 

2. 10 

2.50 

2.  50 

2.20 

1.70 

2.10 

2.10 

2.70 

2.  40 

2.  20 

2.10 

2.40 

2.50 

2.30 

1.70 

2.10 

2.10 

2.60 

2.40 

2.  20 

2.10 

2.40 

2.40 

2.20 

1.70 

2.10 

2.10 

2.40 

2.40 

2. 10 

2.40 

2.30 

2.20 

1.70 

2.10 

2.10 

2.40 

2.10 

2.20 

2.10 

Dec. 

2.10 
2.10 
2.10 
2.20 
2.20 
2.40 
2.  .50 
2.40 
2.40 
2.40 
2,  40 
2.  40 
2.40 
2.  40 
2.  40 
2.  10 
2.40 
2.  20 
2.10 
2.  20 
2.40 
2.  60 
2.  50 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
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CANADIAN  KIVER  (nORTH  FORK)  NEAR  EL  RENO,  OKLA. 

This  station  was  established  October  27,  1902,  by  W.  G.  Russell, 
and  is  located  at  the  highway  bridge,  2  miles  north  of  El  Reno,  Okla. 
The  gage  is  of  the  usual  wire  t\^pe,  with  a  scaleboard  graduated  to 
feet  and  tenths,  and  nailed  to  the  railing  of  the  bridge.  The  distance 
from  the  end  of  the  weight  to  the  marker  is  17.06  feet.  The  bench 
mark  is  the  top  of  a  steel  cylinder  on  the  north  side  of  the  bridge. 
Its  elevation  is  11.30  feet  above  the  zero  of  the  gage.  The  initial  point 
for  soundings  is  on  the  right  bank.  The  channel  both  above  and 
jelow  the  station  is  straight  for  about  200  feet  and  has  a  width  of  30 
feet.  The  right  bank  is  high  and  the  left  bank  is  low.  Both  banks 
are  liable  to  ovei'flow.  The  bed  of  the  stream  is  sandy  and  somewhat 
shifting.  The  observer  is  Kenneth  A.  Killion,  who  reads  the  gage 
once  dail3^  The  gage  w^as  destroyed  July  6,  1903,  but  was  reestab- 
lished July  10. 

The  observations  at  this  station  during  1901  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Discharge  measurements  of  Canadian  River  (North  Fork)  near  El  Reno,  Okla.,  in  1904- 


Date. 


January  24  «. 

May  4 

June  7 

July  24 

August  31 

September  21 
October  18... 


Hydrographer. 


E.  R.  Kerby 

do 

do 

do 

-...do  

do 

do 


Width. 


Feet. 

101 

106 

101 

116 

68 

53 

59 


Area  of 
section. 


Sq.  feet. 

101 
244 
109 
677 
101 
55 
88 


Mean 
velocity. 

height. 

Ft.  per  sec. 

Feet. 

0.65 

2.80 

2.25 

4.10 

1.73 

2.90 

2.60 

6.  55 

1.85 

3.10 

1.63 

2.60 

1.63 

3.00 

Dis- 
charge, 


Sec.-feet. 

66 

547 

187 

1,764 

184 

89 

143 


a  Float  measurement. 
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3fean  daily  gage  height,  in  feet,  of  Canadian  River  [North  Fork)  near  El  Reno,  Okla., 

for  1904. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan.a 


1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.80 
1.90 
1.90 
1.90 
1.90 
2.00 
2.10 
2.10 
2.10 
2. 20 
2. 20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 


Feb. 


2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.00 
2.20 
2.20 
2. 20 
2.30 
2.30 
2.30 
2. 20 
2.20 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.30 
2.30 


Mar. 


2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.00 

2.40 

2.80 

2.80 

3.90 

3.00 

2.30 

2.60 

2.00 

2.30 

2.70 

2.80 

3.60 

3.00 

2.30 

2.70 

2.00 

3.50 

5.70 

5.10 

3.70 

2.90 

2.40 

2.70 

2.00 

4.10 

6.00 

3.80 

3.60 

2.90 

2.80 

2.70 

2.00 

7.90 

3.90 

3.20 

3.60 

2.80 

2.60 

2.70 

2.00 

8.60 

3.40 

3.10 

3.50 

2.80 

2.40 

2.70 

2.00 

8.90 

2.90 

2.90 

3.60 

2.80 

2.30 

2.70 

2.00 

5.70 

3.00 

2.90 

3.50 

2.70 

2.30 

2.60 

2.00 

5.30 

2.80 

8.40 

3.60 

2.60 

5.60 

2.60 

2.00 

4.90 

4.60 

9.15 

3.60 

2.60 

3.80 

2.60 

2.00 

4.60 

5.80 

9.30 

4.10 

2.60 

3.60 

2.60 

1.90 

4.30 

6.95 

9.35 

4.00 

2.70 

3.40 

2.60 

1.90 

3.90 

6.30 

9.40 

4.60 

2.70 

3.20 

2.60 

1.80 

3.90 

5.00 

9.50 

4.80 

2.70 

3.20 

2.60 

1.90 

3.60 

4.80 

10.00 

4.20 

2.60 

3.10 

2.60 

1.80 

4.00 

4.50 

8.70 

3.90 

2.60 

3.10 

2.60 

1.80 

3.60 

4.10 

6.70 

3.80 

2.60 

3.00 

2.60 

1.80 

3.60 

3.80 

5.70 

3.60 

2.60 

2.90 

2.60 

1.80 

3.  50 

3.50 

5.50 

3.40 

2.50 

2.  90 

2.60 

1.80 

3.40 

3.40 

5.00 

3.40 

3.10 

2.80 

2.60 

1.80 

3.20 

3.10 

4.90 

3.30 

2.60 

2.80 

2.70 

1.80 

3.20 

3.10 

4.60 

3.40 

2.70 

2.70 

2.60 

1.80 

3.10 

3.00 

4.50 

3.40 

2.60 

2.70 

2.60 

1.80 

3.00 

2.90 

6.50 

3.80 

2.60 

2.70 

2.60 

4.00 

3.00 

2.80 

5.60 

3.70 

2.50 

2.80 

2.60 

3.60 

,2.80 

4.00 

4,50 

3.50 

2.50 

2.80 

2.60 

3.00 

2.80 

3.00 

4.40 

3.50 

2.40 

2.70 

2.60 

2.60 

2.80 

3.10 

4.10 

3.50 

2.40 

3.00 

2.60 

2.60 

2.80 

3.00 

4.00 

3.50 

2.40 

2.90 

2.60 

2.60 

2.80 

2.80 

4.00 

3.20 

2.30 

2.70 

2.60 

3.20 

3.80 

3.10 

2.60 

Dec. 


2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.50 
2.50 
2.50 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.80 
2.70 
2.80 
2.90 
2.90 
2.90 
2.90 
3.00 
3.30 
3.20 
3.20 
3.20 
3.20 
3.00 


a  River  partly  frozen  during  January. 
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Rating  table  for  Canadian  River  {North  Fork)  near  El  Reno,   Olda.,  from  October  ^7, 

100^,  to  December  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

1.30 

1 

2.80 

120 

4.30 

632 

6.40 

1,690 

1.40 

3 

2.90 

138 

4.40 

676 

6.60 

1,800 

1.50 

7 

3.00 

159 

4.50 

720 

6.80 

1,910 

1.60 

11 

3.10 

183  1 

4.60 

765 

7.00 

2,  030 

1.70 

15 

3.20 

210 

4.70 

810 

7.20 

2,150 

1.80 

20 

3.30 

240 

4.80 

855 

7.40 

2,270 

1.90 

25 

3.40 

273 

4.90 

900 

7.60 

2,390 

2.  00 

31 

3.50 

309 

5.00 

950 

7.80 

2,510 

2.10 

38 

3.60 

347 

5.20 

1,050 

8.00 

2,  630 

2.20 

46 

3.  70 

386 

5.40 

1,150 

8.50 

2,  950 

2.30 

55 

3.80 

425 

5.60 

1,250 

9.00 

3,  300 

2.40 

65* 

3.90 

465 

5.  80 

1,360 

9.50 

3,  650 

2.  50 

76 

4.00 

506 

6.  00. 

1,470 

,     10.00 

4,  000 

2.60 

89 

4.10 

547 

6.  20 

1,580 

2.70 

104 

4.  20 

589 

The  above  table  is  applical)le  only  for  open-channel  conditions.  It  is  based  upon 
14  discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  well  detined 
between  gage  heights  1.3  feet  and  4.1  feet.  The  curve  above  gage  height  4.1  feet  is 
determined  by  one  measurement  at  gage  height  6.55  feet. 
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Estimated  7nonthli/  discharge  of  Canadian  River  {North  Fork)  near  El  Beno,  Okla.,for 

1902,  1903,  and  1904. 


Month. 


1902. 


October  27-31 
November  . . . 
December  . . . 


1903. 


January  . 
February 
March . . . 

April 

May 


June 

July  26  day: 
August  '^ . .  - 
September . 
October  . . . 
November  . 
December  . 


The  period 


1904. 


January  c  . . 
February  . . 

March 

April 

May 

June 

July 

August 

September . 
October  . . . 
November  . 
December  . 


The  year 


Discharge  in  second-feet. 


Maximum. 


31 
291 
120 


159 

347 

1,050 

347 

3,510 

1,150 

309 

138 

11 

11 

7 

25 


3,510 


46 

55 

55 

506 

3,  230 

2,000 

4,000 

855 

159 

1,250 

104 

240 


4,000 


Minimum. 


31 
31 
65 


76 

120 

183 

120 

159 

210 

20 

7 

0 

0 

1 

1 


20 

31 

31 

20 

55 

104 

120 

183 

55 

55 

89 

76 


20 


Mean. 


31 

67. 


128 
157 
464 
207 
1,196 
487 
72.7 
28.9 
3.37 
1.77 
2.47 
10.3 


30.1 
46.3 
39.4 
63.2 

622 

530 
1,421 

381 

101 

176 
92.5 

122 


302 


Total  in 
acre-feet. 


4,022 

5,  429 


7,870 

8,719 

28,  530 

12,  320 

73,  540 

28,  980 

3,  749 

1,777 

201 

109 

147 

633 


166,  600 


1,  851 

2,663 

2,423 

3,  761 

38,  240 

31,  540 

87,  370 

23, 430 

6,010 

10,  820 

5,  504 

7,501 


221, 100 


n  Gage  out  5  days  in  July. 

&  Discharge  interpolated  August  2  to  10. 

c  River  partly  frozen  during  January.    Rating  table  applied  as  for  open  channel. 
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(;REEK    Sl'RING    AT    (JREER,   MO. 


Greer  Spring  is  located  in  the  north-central  part  of  Oregon  County, 
1^  miles  south  of  Eleven  Point  River,  near  the  town  of  Greer. 
Ordinarily  it  derives  one-fourth  of  its  water  supply  from  an  under- 
ground stream  emerging  from  a  cave  in  a  high  limestone  bluff;  the 
remainder  from  the  so-called  "boil,"  100  feet  distant  and  7  feet  lower, 
the  source  of  which  is  unknown.  The  whole  rises  at  the  head  of  a  deep 
and  narrow  valley,  and  flows  in  rapid  descent  to  Eleven  Point  River, 
a  distance  of  li  miles.  On  September  30,  1904,  levels  were  run  from 
the  cave  exit  of  the  spring  to  Eleven  Point  River,  and  an  almost 
uniform  fall  of  53.91  feet  was  found.  There  are  numerous  points  at 
which  dams  could  be  built,  a-ffording  solid  rock  for  foundations  and 
ainitment,  with  plenty  of  material  for  building  close  at  hand.  There 
is  at  present  a  stone  and  timber  dam,  developing  a  fall  of  9  feet 
and  transmitting  the  power  to  a  gristmill  above  the  valle}^  On 
August  9,  1901,  a  gage  was  established  by  F.  W.  Hanna.  Bench 
mark  No.  1  is  the  top  of  a  staple  in  a  large  root  on  the  upstream  side 
of  a  walnut  tree,  10  feet  upstream  from  left  end  of  footbridge,  which 
is  100  feet  below  the  present  dam.  Its  elevation  is  9.96  feet  above 
gage  datum.  Bench  mark  No.  2  is  the  top  surface  of  the  support  of 
the  right  end  of  the  footbridge,  li  feet  from  the  downstream  end  on 
the  right  side.     Its  elevation  is  3.93  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

DkrJiarge  measuremenis  of  Greer  Spring  at  Greer,  Mo.,  in  J 904. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

August  29 

October  1 

F.  W.  Hanna        

Feet. 
1.00 
.72 

Sec.-ft. 
362 

Johnson  and  Hanna 

265 
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Mean  daily  gage  height,  infect^  of  Greer  Spring  at  Greer,  Mo.,  for  1904. 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 

0.65 
.65 
.65 
.65 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.95 
.95 
.95 

0.65 
.65 
.65 
.65 
.65 
.65 
.65 

0.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 

0.60 

2 

.60 

3 

.60 

4 

5 

.60 
.60 

6 

.60 

7 

.60 

8.             

.60 

9 

.60 

10 

1.00 
1.00 
1.00 
1.00 
I.OO 
1.00 
1.00 

.60 

11 

.60 

12 

60 

13 

14 

0.70 
.70 
.70 
.65 

.65 
.65 
.65 

.60 
.60 

15          

.60 

16 

MISCELLANEOUS   MEASUREMENTS   IN    ARKANSAS    RIVER   DRAINAGE    BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Arkan- 
sas River  drainage  basin  in  190J:  under  the  direction  of  the  State 
engineer: 

Discharge  measurements  of  Arkansas  River  at  Canyon  City,  Colo.,  in  1904. 


Date. 


March  16 

March  19 

April  14 do 

April  18 do 

April  18 do 

April  25 do 

April  26 do 

May  16 1 do 

May  18 1 do 

June  7 .do 

June  10 do 

June  29 do 

June  29 1 do 


Hydrographer. 


A.  A.  Weiland 
....do 


Gage 
height. 

Discharge. 

Feet. 

Second-fret. 

4.00 

496 

3.37 

203 

3.72 

378 

4.20 

611 

4.07 

578 

4.03 

494 

3.60 

'       275 

4.00 

496 

4.48 

799 

4.80 

965 

5.20 

1,307 

4.80 

924 

4.26 

569 
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Disdidrge  measurements  of  Arkansas  River  at  Pueblo,  Colo.,  in  1904. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

IMarch  25 

A.  Jones  

Feet. 
1.70 
1.97 

Second-feet. 
97 

April  7 

do 

216 

April  12 

April  18 

May  4 

A.  A.  Weiland 

A.  Jones  

A.  A.  Weiland 

A.  Jones 

do 

2.15 

2.60 
2.68 
2.89 
3.50 
3.70 
3.43 
2.98 
3.73 
3.39 
3.50 
2  94 

87 
468 
745 

May  9 

May  15 

792 
1  554 

May  26 . 

do  .     .. 

2  178 

May  31 ...... . 

.       .do  .       .       . 

1  677 

Jnne  7 

do 

1,040 

June  9 

..    ..do  

2,091 
1,620 

July  1 

A.  A.  Weiland 

do 

August  17 

1  910 

August  27 

do 

1,004 

September  16 

do 

2.19 
2.24 

354 

September  26  . . 

.    .     do 

359 

Discharge  measurements  of  Arkansas  Fiver  at  Nepesta,  Colo.,  in  1904. 


Date. 

Hydroi^rapher. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

March  14 

A.  Jones 

Square  feet. 

72 

70 

467 

345 

779 

Ft.  per  sec. 
1.49 
1.64 
2.55 
3.00 
2.62 

Feet. 
0.49 
.40 
1.10 
1.02 
1.40 

Secondfeet. 
107 

April  11 

do.. 

115 

May  4 

May  18 

A.  A.  Weiland 

A.  Jones 

1,193 
1,024 

June  6 

do 

2,067 

*  Discharge  measurements  of  Arkansas  River  at  La  Junta,  Colo.,  in  1904. 


Date. 


March  31 
May  10 . . 
May  16.. 
May  23.. 
June  1 . .  - 


Hydrographer. 


A.  Jones. 

do  .. 

do  -. 

do  .. 

do  .. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.feet. 

Ft.  per  sec. 

Feet. 

40 

28 

1.28 

1.51 

145 

419 

.89 

2.40 

97 

180 

2.49 

2.70 

143 

344 

1.47 

2.55 

158 

239 

2.23 

2.63 

Dis- 
charge. 


Sec.feet. 
36 
370 
449 
505 
534 
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DiscJuirge  ineasuremeyits  of  Arkansas  River  at  Prowers^  Colo.,  in  1904. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

Mav  6 

A.  Jones 

Square  feet. 

711 
2,127 

Ft.  per  sec. 
1.86 
4.  70' 

Feet. 
0.87 
2.90 

Secondfeet. 
1,319 

May  22 

do 

10,  000 

MeasurnneMs  i)t  Cimarron  River  drainage  hasin  in  1904. 
[By  L.  M.  Holt  and  Claud  Fisher.] 


Date. 

Stream. 

Locality. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

Mar.    20 
Mar.    23 

Cimarron  River 

do 

Kenton,  Okla 

do 

Feet. 
2 

2 

4.4 
56 

Sq.ft. 

1.12 
1.12 

6.07 
47 

Ft.  per  sec. 
1.2 
1.4 

1.7 
1.8 

Sec.ft. 
1.38 
1.6 

Mar.    3,0 
Mar.    31 

Colonel   Perry's  irri- 
gation ditch 

Cimarron  River 

Englewood,  Kans  . 
Coin,  Okla 

10.7 

84 

Measurements  in  Canadian  River  drainage  basin  in  1904. 
[By  Elmas  R.  Kerby.] 


Date. 

Stream. 

Locality. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Dis- 
charge. 

Jan.     23 
June      7 

Canadian  River  . . 
do 

Union  City,  Okla... 
do 

Feet. 
45 
219 
1,240 
20 
23 
24 

Sq.ft. 

34 

304 

3,414 

16 

37 
21 

Ft.  per  sec. 
1.10 
1.55 
2.64 
1.32 
2.29 
1.49 

Sec.ft. 
38 
472 

Oct.     16 

do 

do 

9,  009 

Jan.     23 
May      4 
June     8 

Deer  Creek 

do 

Hydro,  Okla 

do 

22 
85 

do 

do 

31 

Measurements  rn  Arkansas  River  drainage  basin  in  1904- 
[By  M.  R.  Hall  and  assistants.] 


Date. 

Stream. 

Locality. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

April  27 

White  River. 

Near  Newport,  Ark. 

Feet. 
472 

Sq.ft. 
12,870 

Ft.  per  sec. 
3.24 

Feet. 
16.7 

Sec.ft. 
41,630 

Note.— Measured  at  Iron  Mountain  Railroad  bridge,  about  "2  miles  southwest  oi  Newport.    Gage 
height  from  United  States  Weather  Bureau  gage. 
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RED  RIVER  DRAINAGE  BASIIS^. 

The  headwaters  of  Red  River  include  several  forks,  all  of  which 
hav^e  their  sources  in  northern  Texas.  Red  River  takes  a  general 
easterly  direction  along  the  northern  boundary  of  Texas,  and  then 
turns  toward  the  southeast  and  flows  through  a  low,  swampy  region 
in  Louisiana  into  the  Mississippi,  not  far  from  the  southern  boundary 
of  Mississippi.  Washita  River  rises  in  northern  Texas,  crosses 
southern  Oklahoma,  and  flows  into  Red  River  in  the  southern  part  of 
Indian  Territory,  about  10  miles  from  Denison,  Tex. 

Sulphur  Fork  of  Red  River  has  its  headwaters  in  Hunt  and  Fannin 
counties,  Tex.,  flows  eastward,  forming  the  boundary  between  Delta, 
Red  River,  and  Bowie  counties  on  the  north,  and  Hopkins,  Franklin, 
Titus,  Morris,  and  Cass  counties  on  the  south,  and  empties  into  Red 
River  in  Arkansas  about  7  miles  north  of  the  boundary  line  between 
that  State  and  Louisiana.  The  flow  of  this  river  is  very  unreliable, 
changing  with  the  rainfall.  If  the  summer  is  at  all  dry  it  ceases  to 
flow  altogether,  but  there  alwa3^s  remains  enough  water  standing  in 
pools  to  water  stock.  During  or  immediately  after  protracted  or 
unusually  heavy  rains  the  river  becomes  very  wide  and  deep,  floods 
its  bottoms,  and  often  occasions  considerable  loss  of  stock  and  damage 
to  planters  and  the  railroads. 

Big  Cypress  River  has  its  headwaters  in  Franklin  and  Titus  coun- 
ties, Tex.,  flows  in  a  general  easterly  direction,  and  empties  into  Red 
River.  The  flow  of  the  river  is  unreliable,  varying  with  the  rainfalh 
In  the  summer  it  ceases  to  flow,  becoming  dr}^,  except  in  those  places 
where  the  water  stands  in  holes.  After  long  or  heavy  rains  the  stream 
is  liable  to  overflow  its  banks. 

RED  RIVER  (north  FORK)  NEAR  GRANITE,  OKLA. 

This  station  was  established  June  23,  1903,  by  Ferd.  Bonstedt.  It 
is  located  at  the  highway  bridge  2  miles  east  and  one-half  mile  north 
of  Granite,  Okla.  The  Chicago,  Rock  Island  and  Pacific  Railroad 
crosses  the  river  near  this  point.  The  gage  is  of  the  wire  type  and 
is  located  on  the  downstream  side  of  the  bridge  near  the  west  end. 
The  length  from  the  bottom  of  the  weight  to  the  marker  is  20.32  feet. 
The  marker  reads  17.00  feet  when  the  weight  is  pulled  up  against  the 
bottom  of  the  bridge.  The  gage  is  read  daily  by  Elmer  O.  Tompkins. 
Discharge  measurements  are  made  from  the  bridge.  The  channel  is 
straight  for  about  500  feet  above  the  station  and  for  about  300  feet 
below.  Both  banks  are  subject  to  overflow  at  flood  stages.  The  bed 
of  the  stream  is  sandy  and  shifting.  The  water  flows  in  three  chan- 
nels at  low  water.  The  gage  is  referred  to  a  United  States  Geological 
Survey  standard  iron  bench  mark  which  is  292  feet  east  of  the  bridge 
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near  the  south  line  of  the  highway.     Its  elevation  above  g"age  datum 
is  10.64  feet  and  above  sea  level  1,539.8  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 

Dii^charge  ineaHurtinentu  of  Red  River  {North  Fork)  near  Granile,  Okla.,  in  1904. 


Date. 

Hydrograplier. 

Width. 

Area  of 
section. 

Mean          Gage 
velocity,  i    height. 

Discharge. 

May  6 

May  26 

E.  R.  Kerl)y 

do        

Feet. 

120 

2 

281 

32 

Sq.feet. 

171 
0.4 

1,081 
34 

Ft.  per  sec. 
1.35 
0.30 
1.91 
1.54 

Feet. 
4.90 
3.50 
6.20 
5.10 

Second-feet. 
231 
.12 

June  9 

do 

2,062 

July  13 

do 

49 

August  30 

.    ...do  

«.0 

September  22  . . 

do 

«.o 

October  21 

do      . 

«.o 

"  Water  standing  in  pools. 
Mean  (hiily  gage  height,  in  feet,  Red  Rirer  {North  Fork)  near  Granite,  Okla.,  for  1904- 


Day. 

May. 

June. 

July. 

Aug. 

Day. 

May. 

June. 

July. 

Aug. 

1 

4.5 
4.3 
4.3 
4.0 
3.9 
4.1 
4.3 
4.1 
7.2 
(5.4 
G.O 
6.8 
5.1 
5.0 
4.9 
4.8 

5.0 
5.0 
4.8 
6.  5 
6.0 
5.  7 
5.5 
5.5 
5.5 

5.2 
5.1 
5.0 
4.9 
4.8 

5.2 
5.6 
5.5 
5.4 
5.1 
5.1 
4.8 
4.7 
4.6 

17 

4.1 
4.0 
3.9 
3.9 
3.8 
3.8 
3.7 
3.6 
3.6 
3.5 
3.6 
3.9 
4.0 
5.1 
4.7 

4.7 
4.5 
4.5 
4.4 
7.8 
5.8 
5.2 
6.0 
5.0 
5.5 
5.5 
5.4 
5.2 
5.1 

4.7 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

18  ..   . 

3 

6.G 
7.0 
.5.5 
4.9 
4.(5 
4.5 
4.5 
4.4 

19 

4     . 

20  . 

5 

21 

6 

22 

7 

23 

8 

24 

9 

25 

10 

26 

11 

27 

12 

4.3 
4.3 
4.3 
4.2 
4.1 

28 

29 

30 

13 

14 

15.   . 

31 

16 

Note.— No  discharge  except  on  days  when  gage  heights  are  given. 


ELK  CREEK  NEAR  HOBART,  OKLA. 


This  station  was  established  September  22, 1904,  by  Elmas  R.  Kerby. 
It  is  located  about  3  miles  southwest  of  Hobart,  Okla.,  300  feet  north 
of  public  highway  running  west,  and  450  feet  upstream  from  a  small 
temporary  bridge  across  the  creek.  The  gage  is  a  plain  staff,  grad- 
uated to  feet  and  tenths,  fastened  to  a  large  cottonwood  tree  on  the 
right  bank.  The  gage  is  read  once  each  day  by  A.  P.  Lockhart. 
Discharge  measurements  are  made  at  low  stages  by  wading  100  feet 
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I)olow  the  g'dgQ.  During  high  water,  niea.sureinents  are  made  from  the 
l)ridge.  A  permanent  bridge  is  to  replace  the  temporar\^  one,  so  no 
initial  point  for  soundings  has  been  selected.  The  channel  is  straight 
for  about  100  feet  above  and  below  the  station.  The  current  varies, 
being  swift  in  some  places  and  sluggish  in  others.  Both  banks  are 
high  and  wooded.  The  bed  of  the  stream  is  free  from  vegetation,  and 
is  permanent.  There  is  but  one  channel  at  all  stages.  The  bench 
mark  is  a  screw  in  the  base  of  a  large  cottonwood  tree  on  the  left  bank 
of  the  stream  about  80  feet  south  of  the  gage.  The  tree  is  blazed  on 
the  east  and  south  sides,  and  located  about  120  feet  north  from  the 
center  of  the  public  highway.  The  elevation  of  the  bench  mark  is 
17.23  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1901:  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 


Discharge  measurements  of  Elk  Creek  near  Hobart,  Okla.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

September  22  . . 
October  21 

Gordon  and  Kerby 

Kerby  and  Johnson 

Feet. 
6.4 
7.3 

Sq.Jeet. 
2.9 
4.3 

Ft.  per  sec. 
0.61 
.69 

Feet. 
0.90 
.95 

Scc.-feet. 
1.8 
3.0 

Mean  da'dij  gage  JietgJit,  in  feet,  of  Elk  Creek  near  Hohart,  Okla.,  for  1904. 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

1.3 
.9 

1.5 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.5 

1.8 
1.8 
1.8 
1.8 
1.5 
1.5 
1.5 
1.6 
l.G 
1.7 
1.8 
1.8 
1.8 
1.9 
1.9 
1.8 

17 

1.1 
1.1 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

1.5 

1.5 
1.5 
1.5 
1.5 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 

1.8 

2 

18 

1.8 

3 

19 

1.9 

4 

20 

1.9 

5 

21 

1.9 

G 

')9 

0.9 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

2.0 

7 

23 

2.0 

K 

24 

1.9 

9 

25 

1.9 

10 

26 

1.9 

11 

27 

1.9 

12 

21 

1.9 

13... 

29 

1.9 

14 

30 

1.9 

15..   .. 

31 

1.9 

If) 
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OTTER    CREEK    NEAR    MOUNTAIN    PARK,    OKLA. 

This  station  was  established  April  2,  1903,  by  G.  H.  Matthes. 
It  is  located  on  G.  M.  Dale's  homestead,  SE.  i,  sec.  21,  T.  8  N.,  R.  17 
W..  Indian  meridian.  It  is  2  miles  west  and  1  mile  north  of  Mountain 
Park,  Okla.  The  gage  consists  of  a  2  by  6  inch  board,  26  feet  long, 
l)olted  to  a  cotton  wood  tree,  which  stands  at  the  water's  edge.  It  is 
graduated  to  feet  and  tenths  and  marked  with  brass  figures.  The 
gage  is  read  daily  by  G.  M.  Dale.  The  channel  is  slightly  curved 
])oth  above  and  ])elow  the  station.  Both  banks  are  about  20  feet  high, 
of  sandy  loam,  covered  with  vegetation,  and  subject  to  overflow. 
The  bed  of  the  stream  is  of  sand,  and  is  liable  to  shift.  The  water 
flows  in  one  channel  at  normal  stages,  but  when  about  to  overflow  its 
banks  part  of  the  water  is  diverted  through  a  slough  into  Horse 
Creek.  Measurements  of  discharge  are  made  by  wading,  as  there  are 
no  bridges  in  this  locality.  Bench  mark  No.  1  is  a  20-penny  nail  driven 
into  the  cottonwood  tree  to  which  the  gage  is  attached.  It  is  at  the 
elevation  of  the  10-foot  mark  on  the  gage.  Bench  mark  No.  2  is  a 
nail  driven  into  a  mesquite  tree  150  feet  southwest  of  G.  M.  Dale's 
house.  It  is  28.62  feet  above  the  zero  of  the  gage.  Bench  mark  No. 
3  is  a  nail  driven  into  a  hackberry  tree  50  feet  east  of  the  creek  and  20 
feet  north  of  the  gage.     It  is  8.91:  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1901:  have  been  made  under 
the  direction  of  ,G-  H.  Matthes,  district  engineer. 


Discharge  measurements  of  Oiler  Creek  near  Mountain  Park,  Okla.,  in  1904- 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 

velocity. 

Gage 
height. 

Dis- 
charge. 

April9 

May7 

May  27   .    .   . 

L.  M.  Holt 

- 
Feet. 

4 

11 

1 
1 

Sq.feet. 

1.2 

4.4 

.1 

.1 

Ft.  per  sec. 

1.22 

.58 

1.00 

1.00 

Feet. 
1.20 
1.10 
.90 
.90 
.90 
.90 
.90 

Sec-feet. 
1.5 

E.  R.  Kerby 

2.5 

do 

1 

July  14 

do 

1 

August  28 

do 

(1.  0 

September  23  .. 

do 

^'.  0 

October  22 

do 

(1.0 

a  Water  standing  in  pools. 
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}fean  daily  gage  height,  in  feet,  of  Otter  Creek  near  Mountain  Park,  Ok!  a.,  for  1904- 


Day. 

Jan. 

Feb. 

Mar. 

1.2 
1.2 
1/2 
1.2 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

14 

1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
1.5 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.2 
1.4 
1.3 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
4.0 
1.5 
1.3 
1.2 
1.2 
1.0 
1.0 
1.0 
.9 
.9 
.9 
.9 
.9 
1.5 
1.3 
1.0 

0.9 
.9 
3.0 
1.4 
1.2 
1.1 
1.0 
1.0 
3.3 
9.2 
2.4 
1.7 
1.5 
1.3 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.65 
2.0 
1.6 
1.4 
1.3 

1.2 
1.1 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 

1.0 
1.0 
1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 
1.  25 
1.1 
1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

U.  8 

1.1 

1.1 

.9 

3.2 

2.1 

3.6 

2.0 

1.5 

1.3 

1.2 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.8 

.8 

.8 

.•9 

.9 

.9 

.9 

0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

0.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.9 

0.9 

0.9 

2     

.9 

3 

.9 

4   

.9 

.9 

.9 

.9 

8     

.9 

9 

.9 

10          

,9 

11 

.9 

12 

.9 

13 

.9 

14 

.9 

15 

.9 

16 

.9 

17            .... 

.9 

18 

.9 

19 

.9 

20 

.9 

21 

.9 

22 

.9 

23 

.9 

24 

.9 

25 

.9 

26 

.9 

27 

.9 

28 

.9 

29 

.9 

30            

.9 

31 

.9 
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Estimated  montldy  discharge  of  Otter  Creek  near  Mountain  Pari-,  Okia.,  for  1904. 
[Drainage  area,  126  square  miles.] 


Month. 


January  . . , 
February  . . 

March 

April , 

May  ...... 

June 

July 

August 

September . 
October  ... 
November . 
December  . 


The  year 


Discharge  in  second-feet. 


Maximum. 


3 

2.5 

2 

3 

188 
780 

1.8 
152 

0 

0 

0 

0 


780 


2.0 

2.0 

1.5 

1.0 
.5 
.1 

0 

0 

0 

0 

0 

0 


2.50 
2.07 
1.60 
1.35 
8.45 
40.1 

.40 
11.3 
0 
0 
0 
0 


5.65 


Total  in 
acre-feet. 


154 

118 

98 

80 

520 

2,386 

25 

695 

0 

0 

0 

0 


4,076 


Run-off. 


Second-feet 

per  square 

mile. 


0.  020 
.016 
.013 
.011 
.067 
.318 
.0032 
.090 

0 

0 

0 

0 


045 


Depth  in 
inches. 


0.  023 
.017 
.015 
.012 
.077 
.355 
.0037 
.104 

0 

0 

0 

0 


60/ 


Note.— The  monthly  estimates  are  an  approximation  based  on  the  1903  rating  tables  and  interpo- 
lation between  the  1904  measurements. 


WASHITA    RIVER   AT   ANADARKO,  OKLA. 

This  station,  established  October  25,  1902,  by  W.  G.  Russell,  is 
located  at  the  highway  bridge  one-half  mile  north  of  the  Anadarko 
railroad  depot.  The  gage  is  of  the  wire  type,  with  the  scaleboard 
graduated  to  feet  and  tenths,  and  spiked  to  the  hand  rail  of  the 
bridge.  The  initial  point  for  soundings  is  on  the  right  bank.  The 
channel  both  above  and  below  the  station  is  straight  for  200  feet;  the 
right  bank  is  high  and  the  left  bank  is  low;  both  banks  are  liable  to 
overflow;  the  bed  of  the  stream  is  sandy  and  constant.  The  observer 
is  James  H.  Dunlap,  who  reads  the  gage  once  each  da3\ 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  G.  H.  Matthes,  district  engineer. 
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Discharge  7neasarernents  of  ]V<(s}iila  Iiiver  at  Ariadarko,  Okla.,  in  1904. 


Date. 


January  23  . . 
May  3 

May  25 

Jnne  6 

July  12 

July  23 

August  30  . . . 
September  20 
October  19... 


Hydrographer. 


E.  R.  Kerljy 

do 

do 

do 

do 

do 

do 

do 

do 


Width. 

Feel. 
65 
70 
68 
72 
73 
70 
76 
63 
56 


Area  of 
section. 


Sq.fcet. 
108 
308 
147 
287 
909 
220 
148 
92 
96 


Meaa 
velocity. 


Ft.  ])er  sec 
1.24 
1.84 
2.16 
1.79 
3.12 
2.12 
1.28 
1.16 
.69 


Gage 
height. 


Feet. 
3.40 
5.40 
3.60 
5.10 

13.60 
4.60 
3.  30 
2.70 
2.50 


Dis- 
charge. 


Sec-feet. 

134 

566 

318 

513 

2,850 

466 

190 

94 

76 


Mean  daily  gage  height,  in  fed,  of  Washita  River  at  A7iadarko,  Okia.,  for  1904. 


Day. 


1. 

2. 

3. 

4. 

5. 

G. 

7. 

8. 

9. 
10. 
11 
12. 
13 
14 
15. 
16 
17 
18, 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Jan. 


Feb. 


3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3  I 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.3 


3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.3 

3.2 

5.8 

4.0 

4.1 

3.9 

3.0 

2.5 

2.3 

3.3 

3.2 

6.1 

4.4 

S.7 

3.8 

2.9 

2.4 

2.3 

3.3 

3.2 

5.4 

5.0 

3.5 

4.1 

2.8 

2.4 

2.3 

3.3 

3.2 

4.9 

4.7 

3.4 

4.3 

2.8 

2.4 

2.3 

3.3 

3.3 

4.1 

7.1 

3.1 

4.7 

2.8 

2.4 

2.3 

3.3 

3.3 

6.8 

5.1 

3.1 

5.9 

2.8 

2.4 

2.3 

3.3 

3.4 

9.6 

4.9 

3.1 

8.9 

2.8 

2.4 

2.3 

3.3 

3.4 

10.1 

4.6 

3.1 

6.4 

2.8 

2.4 

2.4 

3.3 

3.4 

5.9 

5.6 

3.1 

5.9 

2.8 

2.4 

2.4 

3.3 

3.3 

5.6 

5.3 

9.7 

4.1 

2.8 

2.4 

2.4 

3.3 

3.3 

5.0 

7.6 

12.2 

4.6 

2.8 

2.4 

2.4 

3.3 

3.2 

4.7 

9.6 

13.6 

4.2 

2.8 

2.4 

2.4 

3.3 

3.2 

4.2 

10.4 

14.1 

4.0 

2.8 

2.3 

2.4 

3.2 

3.2 

3.9 

9.7 

14.6 

3.9 

2.  7 

2.3 

2.4 

3.2 

3.2 

3.7 

6.8 

13.1 

3.8 

2.7 

2.3 

2.4 

3.2 

3.2 

4.8 

5.6 

7.8 

3.8 

2.7 

2.4 

2.4 

3.2 

3.2 

5.7 

4.7 

6.4 

3.7 

2.7 

2.4 

2.4 

3.2 

3.2 

7.3 

4.2 

6.0 

3.6 

2.7 

2.4 

2.4 

3.2 

3.2 

7.6 

4.0 

5.5 

3.5 

2.7 

2.5 

2.4 

3.2 

3.2 

6.8 

3.9 

5.2 

3.4 

2.7 

2.4 

2.4 

3.2 

3.2 

4.9 

3.8 

4.9 

3.4 

2.6 

2.4 

2.4 

3.2 

3.3 

4.3 

3.6 

4.7 

3.3 

2.6 

2.4 

2.  5 

3.2 

3.4 

3.9 

3.5 

4.6 

3.2 

2.6 

2.3 

2.5 

3.2 

3.4 

4.6 

3.4 

4.5 

3.1 

2.6 

2.3 

2.5 

3.2 

3.4 

3.6 

3.3 

4.6 

3.1 

2.6 

2.3 

2.5 

3.2 

3.4 

3.5 

3.6 

4.7 

3.1 

2.6 

2.3 

2.5 

3.2 

3.6 

3.2 

4.3 

4.9 

3.2 

2.6 

2.3 

2.5 

3.2 

5.1 

3.2 

4.7 

4.4 

3.1 

2.5 

2.3 

2.5 

3.2 

4.9 

3.2 

5.9 

4.2 

3.1 

2.5 

2.3 

2.5 

3.2 

4.1 

3.2 

4.9 

4.0 

3.3 

2.5 

2.3 

2.5 

3.2 

1 

3.3 

4.0 

3.0. 



2.3 

Dec. 


2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.8 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
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EslhnaU'd  monthly  (lis^diarge.  of  Washita  River  at  Anadarko,  Okla.,  1002-1904. 


Month. 


1902. 


October  25-31 
November . . . 
December  . .. 


1903. 


January  . . 
February . 

March 

April 

May 

June 

J"ly 

August 

September, 
October  . . . 
November . 
December  , 


The  year 


1904. 


January  . . 
February  . 

March 

April 

May , 

June 

.Tilly 

August 

September. 
October  ... 
November . 
December  . 


The  year 


Discharge  in  second- feet. 


Maximum.  Minimum 


170 
1,500 
1,000 

205 

1,920 

2,760 

551 

7,500 

3,110 

720 

220 

94 

82 

103 

105 


7,500 


147 

117 

117 

511 

1,766 

1,  856 

3,180 

1,420 

148 

76 

74 

118 


^,180 


170 
165 
225 

160 

140 

311 

228 

311 

699 

230 

95 

55 

65 

73 

92 


55 


103 

117 

102 

102 

215 

196 

164 

148 

74 

46 

46 

74 


46 


Mean. 


170 
395 
330 


177 
312 
666 
314 
1,815 
1,210 
376 
159 
70.3 
75.0 
88.4 
101 


447 


119 

117 

108 

148 

569 

588 

792 

335 

105 
55.5 
60.9 
80.8 


257 


Total  in 
acre-feet. 


2,360 
23, 500 
20,  290 

10,  880 

17,  330 
40,  950 

18,  680 
111,600 

72,  000 
23, 120 
9,777 
4, 183 
4,612 
5,  260 
6,210 


324,  600 


7,317 

6,  730 

6,641 

8,807 

34,  990 

34,  990 

48, 700 

20,  600 

6,248 

3,413 

3,  624 

4,968 


187,  000 


Note.— Discharges  for  1902,  1903,  and  1904  applied  indirectly,  taking  into  account  periodic  changes 
in  channel  between  flood  crests. 
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OUACHITA    RIVER   NEAR   MALVERN,  ARK. 

This  station  is  located  at  the  fall  line  on  the  river,  at  the  Rockport 
Bridge,  If  miles  northwest  of  Malvern,  Ark.  The  vertical  g'a<je,  which 
is  fastened  to  the  web  between  the  cylinders  of  the  first  pier  from  the 
left  bank,  was  installed  March  3,  1903,  by  the  General  Bauxite  Com- 
pany. It  is  read  once  daily  by  A.  M.  Baker.  Discharge  measure- 
ments are  made  from  a  three-span  iron  highway  bridge  500  feet  long 
and  from  30  feet  of  trestle  approach  on  the  right  bank,  and  the  first 
was  made  b}^  J.  M.  Giles,  May  15,  1903,  at  which  date  bench  marks 
were  established.  The  initial  point  for  soundings  is  the  end  of  the 
iron  bridge  on  the  downstream  side  at  the  left  bank.  The  channel 
is  straight  for  1,000  feet  above  and  800  feet  below  the  station.  The 
right  bank  is  high  and  wooded  and  overflows  only  during  extreme 
floods.  The  left  bank  does  not  overflow.  The  bed  of  the  stream  is 
composed  mainly  of  rock  and  is  permanent.  An  old  dam  just  below 
the  bridge  is  the  cause  of  the  sluggish  current  at  low  water.  At  this 
stage,  however,  measurements  can  be  made  by  wading  at  gaps  in  the 
dam,  where  a  good  velocit}^  may  be  obtained.  Bench  mark  No.  1  is 
the  top  of  the  first  cylindrical  pier  from  the  left  bank  on  the  down- 
stream side.  Its  elevation  is  27.08  feet  above  the  zero  of  the  gage. 
Bench  march  No.  2  is  a  copper  plug  set  in  the  northwest  corner  of  the 
left  concrete  abutment.  Its  elevation  is  26.23  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  3  is  the  top  of  an  eyebolt  set  in  the  solid 
rock  about  25  feet  south  of  the  bridge,  at  a  point  90  feet  from  the 
initial  point  for  soundings.  Its  elevation  is  11.86  feet  above  the  zero 
of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Ouachita  River  near  Malvern.,  Ark.,  in  1903  and  1904. 


Date. 


1903. 
May  15 . . . 
May  16 . . . 

July  9 

July  9  . . . . 
July  10 . . . 

1904. 
April  25  . . 
April  25  . . 
April  26  . . 
April  26  . . 


Hydrographer. 


J.  M.  Giles 

do  .... 

do  .... 

do  .... 

do  .... 


J.  M.  Giles 
....do  .... 
....do  .... 
....do  .... 


Width. 


Feet. 


480 
480 
470 
410 


Area  of 
section. 


Sq.  feet. 

2,471 

2,252 

421 

172 

177 

5,  734 
5,446 
4,  019 
3,600 


Mean 
velocity. 


Ft. per  sec. 
1.77 
1.53 
.40 
1.15 
1.37 

3.09 
2.88 
2.20 
2.22 


Gage 
height. 


Feet. 

5.60 

5.00 

.65 

.65 


12.30 

11.60 

8.45 

7.90 


Dis- 
charge. 


Sec-feet. 

4,395 

3,455 

171 

198 

243 

17,  700 

15,  660 

8,849 

7,989 
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Mean  daily  gage  height,  in  feet,  of  Ouachita  River  near  Malvern,  Ark. 


Day. 


Feb. 


2.90 
2.70 
2.40 
2.30 
2.20 
2.00 
2.00 
1.90 
1.80 
1.80 
1.70 
1.60 
l.CO 
1.60 
1.50 
1.50 
1.50 
2.40 
11.70 
11.70 
9.40 
11.20 
9.40 
7.90 
G.50 
5.70 
5.00 
4.60 
4.10 


Mar. 


3.80 
3.40 
3.00 
2.90 
2.80 
2.70 
2.60 
2.50 
2.50 
2.30 
2.20 
2.10 
4.20 
5.30 
4.70 
4.40 
6.00 
17.70 
11.30 
8.00 
7.70 
6.70 
8.50 
6.50 
6.10 
5.60 
6.10 
6.60 
5.40 
5.00 
4.40 


Apr. 


4.50 
4.20 
3.90 
3.  50 
3.30 
4.00 
4.40 
6.00 
6.10 
6.10 
5.10 
4.60 
4.00 
3.70 
3.30 
3.30 
6.60 
4.90 
4.40 
3.70 
3.60 
4.10 
4.00 
5.40 
11.90 
8.70 
5.00 
4. 50 
4.30 
4.30 


May, 


3.80 
3.80 
3.60 
3.00 
3.00 
3.00 
4.50 
6.00 
5.60 
4.70 
3.80 
3.30 
3.70 
3.10 
3.00 
2.60 
2.00 
1.90 
1.60 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.30 
1.00 
1.00 
1.00 
1.00 


June.    July. 


1.00 
1.00 
1.00 
.90 
12. 85 
16.65 
12. 95 
8.70 
9.70 
10.00 
7.60 
5.70 
4.80 
4.40 
3.80 
3.00 
2.70 
2.80 
2.80 
2.40 
2.30 
2.00 
2.10 
3.00 
3.40 
2.00 
2.00 
2.00 
2.00 
2.00 


2.00 
1.70 
1.00 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.20 
1.20 
1.10 
2.00 
1.90 
1.00 
1.00 
1.00 
1.00 
2.30 
2.50 
3.70 
3.00 
2.20 
2.10 
2.00 
1.90 
1.90 
1.80 
2.00 
^2.  50 


Aug. 


3.00 

1.70 

1.20 

3.50 

2.70 

2.20 

3.50 

2.80 

2.80 

2.20 

2.00 

1.90 

1.80 

1.80 

1.20 

1.10 

1.80 

2.00 

1.00 

1.00 

.70 

.70 

.70 

.60 

.60 

.50 

.40 

.40 

.50 

.50 

.50 


Sept. 


0.50 

.50 

2.10 

1.80 
1.40 
1.00 
.80 
.80 
.80 
.70 
.60 
.60 
.70 
.70 
.50 
.50 
.60 
.60 
.60 
.50 
.50 
.50 
.50 
.60 
.70 
.80 
.90 
.80 
1.00 
1.00 


Oct.a 


Nov. 


0.80 
1.00 
1.00 
.60 
.60 
.40 
.40 
.40 
.40 
.40 


Dee. 


0.30 
.40 
.20 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.20 
.20 
.20 
.20 
.10 
.00 
.00 
.00 
.10 
.10 
.30 
.20 
.40 
1.10 
3.00 
3.30 
3.00 
2.00 
2.00 


a  Gage  heights  October  1  to  November  20  omitted,  owing  to  probable  error. 


6  Estimated. 
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Rathnj  la  hie  for  Oiutrhila  Hirer  near  Ma/rern,  Ark.,  frotn  March  1,  I'JO.l,  la   Deectiil^ 

31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet.  | 

0.00 

40 

1.70 

590 

3.40 

1,800 

6.20 

5, 140 

.10 

60 

1.80 

640 

3.50 

1,900 

6.40 

5,430     1 

.20 

80 

1.90 

700 

3.60 

2,000 

6.60 

5,  730 

.30 

105 

2.00 

760 

3.70 

2,100 

6.80 

6,050 

.40 

130 

2.10 

820 

3.80 

2,200 

7.00 

6,380 

.50 

155 

2.20 

880 

3.90 

2,300 

7.50 

7,  230 

.60 

180 

2.30 

940 

4.00 

2,400 

8.00 

8,100 

.70 

210 

2.40 

1,000 

4.20 

2,600 

8.50 

9,  050 

.80 

240 

2.50 

1,070 

4.40 

2,820 

9.00 

10,  050 

.90 

270 

2.60 

1,140 

4.60 

3,050 

9.50 

11,090 

1.00 

300 

2.70 

1,220 

4.80 

3,290 

10.00 

12, 160 

1.10 

335 

2.80 

1,300 

5.00 

3,530 

10.  50 

13,270 

1.20 

370 

2.90 

1,380 

5.20 

3,770 

11.00 

14, 440 

1.30 

410 

3.00 

1,460 

5.40 

4,020 

11.  50 

15,650 

1.40 

450 

3.10 

1,  540 

5.60 

4,300 

12.00 

16,  900 

1.50 

495 

3.20 

1,620 

5.80 

4,  580 

1.60 

540 

3.30 

1,710 

6.00 

4,860 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
9  discharge  measurements  made  during  1903  and  1904.  It  is  fairly  well  defined 
between  gage  heights  0.0  foot  and  13  feet.  The  table  has  been  extended  beyond 
these  limits.  Above  gage  height  12  feet  the  rating  curve  is  a  tangent,  the  difference 
being  250  per  tenth. 
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Estimated  monthly  discharge  of  Ouachita  River  near  Malvern,  Ark.,  for  J  90S  and  1904. 


Month. 


1903 

March  3-31 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-26 

1904. 

February  

March 

April 

May 

June 

July 

August 

September 

November  21-30 

December 


Discharge  in  second-feet. 


Maximum.     Minimum 


36,  900 
1,710 

37,  400 
5,430 

880 

8,100 

5,430 

25,  900 

300 
1,620 

16, 150 
31, 150 
16, 650 

4,860 
28,  520 

2,100 

1,900 
820 
300 

1,710 


1,900 
640 
640 
240 
155 
270 
300 
300 
210 
210 

495 
820 
1,710 
300 
270 
300 
130 
155 
130 
40 


Mean. 


8,914 

1,006 

5,231 

1,210 

248 

2,176 

1,177 

2,323 

229 

386 

3,780 

4,694 

3,637 

1,  300 

4,571 

630 

617 

248 

185 

267 


IRR  131—05- 


-13 
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MISCELLANEOUS   MEASUREMENTS   IN    RED    RIA  ER    DRAINAGE    BASIN. 

The  followino^  miscellaneous  measurements  were  made  in  the  Red 
River  drainage  basin  in  1904: 

Miscellaneous  measurements  in  Red  River  drainage  basin  in  1904. 
[By  Elmas  R.  Kerby  and  L.  M.  Holt.] 


Date. 


May  6  . . . 
June  9... 
June  9... 
July  13 . . 
Aug.  29-. 
Apr.  6... 
Apr.  22.. 
June  4... 
June  10.. 
May  20 . . 
Sept.  5... 
May  16  . . 
June  4.. . 
May  5... 
Apr.  8... 
Apr.  7 . . . 
May  5... 
May  5... 


stream. 


Elk  Creek 

do 

Little  Elk  Creek 

Elk  Creek 

do 

East  Elk  Creek  . 

Cache  Creek 

do 

do 

do 

do 

Medicine  Creek  . 

do 

Washita  River . . 

do 

Boggy  Creek 

Calvary  Creek  . . 
Boggy  Creek 


Locality. 


Hobart,  Okla  . . 

.....do 

do 

do 

do 

Salem,  Okla  . . . 
Lawton,  Okla .. 

do 

do 

do 

do 

Fort  Sill,  Okla . 

do 

Clinton,  Okla . . 
Shelley,  Okla . . 

Bessie,  Okla 

Cordell,  Okla  . . 
Bessie,  Okla  . . . 


Width. 


Feet. 

17 

48 

18 

15 

6 

5.4 

14 

48 

114 

14 

6.5 
18 
19 
77 
45 

4 

1 
17 


Area  of 
section. 

Mean 
velocity. 

Sq.feet 

Ft.  per  sec. 

41 

1.15 

428 

2.14 

36 

.80 

24 

1.19 

3 

.72 

4.2 

1.00 

1        6 

.42 

113 

1.90 

1,457 

3.08 

9.8 

1.40 

2.7 

.44 

18 

2.98 

9.5 

1.16 

479 

2.91 

36 

1.18 

1.7 

1.2 

.    1.0 

1.0 

12 

2.02 

Dis- 
charge. 


Sec.  feet. 
48 
918 
29 
29 
2.2 
4.2 
2.5 
214 
4,492 
13.7 
1.2 
54 
11 
1,395 
42 
2 
1 
24 


INDEX. 


Alcova,  Wyo.  Page. 

Nortli  Platte  River  near: 

description 34 

flischarge 34 

gage  heights 35 

Alva,  Okla. 

Arkansas  River  (Salt  Fork)  near: 

description 144 

discharge 145 

gage  heights 145 

Anadarko,  Okla. 

Washita  River  at: 

description 187 

discharge 188 

discharge,  monthly 189 

gage  heights 188 

Arcadia,  Nebr. 

Middle  Loup  River  at: 

discharge 87 

Arkalon,  Kans. 

Cimarron  River  near: 

description 148-149 

discharge 149 

gage  heights 149 

Arkansas  City,  Kans. 
Arkansas  River  near: 

description 141 

discharge 142 

discharge,  monthly 144 

gage  heights 142 

rating  table 143 

Arkansas  River  at  and  near- 
Arkansas  City,  Kans.: 

description 141 

discharge 142 

discharge,  monthly 144 

gage  heights 142 

rating  table 143 

Canyon  City,  Colo.: 

description 126-128 

discharge 128, 179 

discharge,  monthly 130 

gage  heights 129 

rating  table 129 

Dodge,  Kans.: 

description 135 

discharge 136 

discharge,  monthly 138 

gage  heights 137 

rating  table 138 

Hutchinson,  Kans.; 

description 139 

discharge 139 

discharge,  monthly 141 

gage  heights 140 

rating  table 140 

La  Junta,  Colo.: 

discharge 180 


Arkansas  River  at  and  near—  Page. 

Nepesta,  Colo.: 

discharge 180 

Prowers,  Colo.: 

discharge 181 

Pueblo,  Colo.: 

description 130-131 

discharge 132,180 

discharge,  monthly 133 

gage  heights 132 

rating  table 133 

Syracuse,  Kans.: 

description 134 

discharge 134 

gage  heights 135 

Arkansas  River  (Salt  Fork)  near— 
Alva,  Okla.: 

description 144 

discharge 145 

gage  heights 145 

Tonkawa,  Okla.: 

description 145-146 

discharge 146 

gage  heights 146-147 

Arkansas  River  drainage  basin: 

description 126 

miscellaneous  measurements  in 179-181 

Arlington,  Nebr. 

Elkhorn  River  at: 

discharge 86 

Beaver,  Okla. 

Beaver  Creek  near: 

description 171 

discharge 172 

gage  heights 172 

Beaver  Creek  near- 
Beaver,  Okla.: 

description 171 

discharge 172 

gage  heights 172 

Beaver  River  near- 
Scott  City,  Kans.: 

description 112-113 

discharge 113 

gage  heights 113 

Benkelman,  Nebr. 

Republican  River  at: 

description 95 

discharge 95 

discharge,  mean  daily 97 

discharge,  monthly 98 

gage  heights 96 

Republican  River  (South  Fork)  near: 

description 98-99 

discharge 99 

discharge,  mean  daily 101 

discharge,  monthly 102 

gage  heights 100 

195 


196 


INDEX. 


Bessie,  Okla.  Page. 

Boggy  Creek  at: 

discharge 104 

Big  Grizzly  Creek  at— 
Hebron,  Colo.: 

description 53 

.  discharge 54 

discharge,  monthly 55 

gage  heights 54 

rating  table 55 

Blue  Creek  in— 

Nebraska,  sec.  18,  T.  16,  K.  4'J.: 

discharge SO 

Blue  River  at  and  near- 
Manhattan,  Kans.: 

description 114 

discharge 114 

discharge,  monthly 117 

gage  heights 115 

rating  table 116 

Oak,  Nebr.: 

discharge 117 

Wymore,  Nebr.: 

discharge 117 

Boggy  Creek  at— 
Bessie,  Okla.: 

discharge 194 

Boswick,  Nebr. 

Republican  River  near: 

description 102-103 

discharge 103 

discharge,  monthly 104 

gage  heights 103 

rating  table 104 

Brewster,  Nebr. 

North  Loup  River  at: 

discharge 87 

Bridgeport,  Nebr. 

North  Platte  River  near: 

description 42 

discharge 43 

discharge,  monthly 44 

gage  heights 43 

rating  table 44 

Brownlee,  Nebr. 

North  Loup  River  at: 

discharge 87 

Cache  Creek  at — 
Lavi'ton,  Okla.: 

discharge 194 

Calf  Creek  in  — 

Nebraska,  sec,  5,  T.  25,  R.  26: 

discharge 86 

Callaway,  Nebr. 

South  Loup  River  at: 

discharge 87 

Calvary  Creek  at — 
Cordell,  Okla.: 

discharge 194 

Canadian  Creek  near— 
Cowdrey,  Colo.: 

description 64 

discharge 65 

discharge,  monthly 66 

gage  heights 65 

rating  table 66 


Canadian  River  at—  Page. 

Union  City,  Okla.: 

discharge 181 

Canadian  River  (North  Fork)  near— 

El  Reno,  Okla.: 

description 174 

discharge 174 

discharge,  monthly 177 

gage  heights 175 

rating  table 176 

Woodward,  Okla.: 

description ]  72-173 

discharge 17J 

gage  heights 173 

Canyon  City,  Colo. 

Arkansas  River  near: 

description 126-128 

(1  ischarge. 128, 179 

discharge,  monthly 130 

gage  heights 129 

rating  table 129 

Cascade,  Nebr. 

North  Loup  River  at: 

discharge 87 

Catoosa,  Ind.  T. 

Verdigris  River  near: 

description 153 

discharge 153 

gage  heights 154 

Champion,  Nebr. 

Frenchman  River  at: 

discharge 117 

Cimarron  River  at  and  near— 

Arkalon,  Kans.: 

description 148-149 

discharge 149 

gage  heights 149 

Coin,  Okla.: 

discharge 181 

Kenton,  Okla.: 

description 147-148 

discharge 181 

gage  heights 148 

Waynoka,  Okla.: 

description 150 

discharge 150 

gage  heights 151 

Clear  Creek  at — 

Forkscreek,  Colo.: 

description 80 

discharge 81 

discharge,  monthly 82 

gage  heights 81 

rating  table 82 

Clinton,  Okla. 

Washita  River  at: 

discharge 194 

Coin,  Okla. 

Cimarron  River  at: 

discharge 181 

Columbus,  Nebr. 

Loup  River  at: 

description 82-83 

discharge 84 

discharge,  mean  daily 85 

discharge,  monthly 86 

gage  heights 84 
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Columbus,  Nebr.— Continued.  Page. 

Platte  River  near: 

description 60-51 

discharge 51 

discharge,  monthly 53 

gage  heights 52 

rating  table 52 

Cordell,  Okla. 

Calvary  Creek  at: 

discharge 194 

Cowdrey,  Colo. 

Canadian  Creek  near: 

description 64 

discharge 65 

discharge,  monthly 66 

gage  heights 65 

rating  table 66 

Michigan  Creek  near: 

description 61-62 

discharge 62 

discharge,  monthly 64 

gage  heights 63 

rating  table 63 

North  Platte  River  near: 

description 25-26 

discharge 26 

discharge,  monthly 28 

gage  heights 27 

rating  table 27 

Curtis,  Nebr. 

Medicine  Creek  at: 

discharge 117 

Deer  Creek  at— 
Hydro,  Okla.: 

discharge 181 

Denver,  Colo. 

South  Platte  River  at: 

description 74-75 

discharge 75 

discharge,  mean  daily 76 

discharge,  monthly 77 

Dismal  River  at — 
Dunning,  Nebr.: 

discharge 86 

Dodge,  Kans. 

Arkansas  River  near: 

description 135 

discharge 136 

discharge,  monthly 138 

gage  heights 137 

rating  table 138 

Dunning,  Nebr. 

Dismal  River  at: 

discharge 86 

East  Elk  Creek  at— 
Salem,  Okla.: 

discharge 194 

El  Reno,  Okla. 

Canadian  River  (North  Fork)  near: 

description 174 

discharge 174 

discharge,  monthly 177 

gage  heights 1 75 

rating  table 176 


Elk  Creek  near—  Page. 

Hobart,  Okla.: 

description 183-184 

discharge 184, 194 

gage  heights 184 

Elkhom  River  at— 
Arlington,  Nebr.: 

discharge 86 

Ellsworth,  Kans. 

Smoky  Hill  River  at: 

description 108-109 

discharge 109 

discharge,  monthly Ill 

gage  heights 109 

rating  table 110 

Englewood,  Kans. 
Perry's  ditch  at: 

discharge 181, 

Eureka,  Mo. 

Meramec  River  near: 

description 120 

discharge 120 

discharge,  monthly 123 

gage  heights 121 

rating  table 122 

Fall  River  at— 

Fallriver,  Kans.: 

description 154-155 

gage  heights 155 

Fallriver,  Kans. 
Fall  River  at: 

description 154-155 

gage  heights 155 

Forkscreek,  Colo. 
Clear  Creek  at: 

description 80 

discharge 81 

discharge,  monthly 82 

gage  heights 81 

rating  table 82 

Fort  Gibson,  Ind.  T. 
Grand  River  near: 

description 158-159 

discharge 159 

gage  heights 160 

Fort  Sill,  Okla. 

Medicine  Creek  at: 

discharge 194 

Frenchman  River  at— 
Champion,  Nebr.: 

discharge 117 

Palisade,  Nebr.: 

discharge 117 

Sec.  18,  T.  16,  R.  40,  Nebr.: 

discharge 117 

Glendevey,  Colo.: 

Laramie  River  near: 

description 66-67 

discharge 67 

gage  heights 67 

Gleneyre,  Colo. 

Mclntyre  Creek  at: 

description 69 

discharge 69 

discharge,  monthly 70 

gage  heights 70 

rating  table 70 
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Glenwood  Creek  in—  Page. 

Nebraska,  sec.  15,  T.  18,  R.  50: 

discharge 86 

Goose  Creek  in— 

Nebraska,  sec.  18,  T.  25,  R.  24: 

discharge 86 

Grand  Island,  Nebr. 
I'latte  River  at: 

discharge 87 

Grand  River  near- 
Fort  Gibson,  Ind.  T.: 

description 158-159 

discharge 159 

gage  heights 160 

Granite,  Okla. 

Red  River  (North  Fork)  near: 

description 182-183 

discharge 183 

gage  heights 183 

Greer,  Mo. 

Greer  Spring  at: 

description 178 

discharge 178 

gage  heights 179 

Greer  Spring  at — 
Greer,  Mo.: 

description 178 

discharge 178 

gage  heights 179 

Guernsey,  Wyo. 

North  Platte  River  near: 

description 35-36 

discharge 36 

discharge,  monthly 38 

gage  heights 37 

rating  table 38 

Hebron,  Colo. 

Big  Grizzly  Creek  at: 

description 53 

discharge 54 

discharge,  monthly 55 

gage  heights 54 

rating  table 55 

Little  Grizzly  Creek  near: 

description 55-56 

discharge 56 

discharge,  monthly 57 

gage  heights 56 

rating  table 57 

Roaring  Fork  River  near: 

description 57-58 

discharge 58 

discharge,  monthly 59 

gage  heights 58 

rating  table 59 

North  Platte  River  near: 

description 20-21- 

discharge 21 

discharge,  monthly 23 

gage  heights 22 

rating  table 22 

Higho,  Colo. 

North  Platte  River  (North  Fork)  at: 

description 23 

discharge 24 

discharge,  monthly 25 

gage  heights 24 

rating  table 25 


Hobart,  Okla.  Page. 

Elk  Creek  near: 

description 183-184 

discharge 184, 194 

gage  heights 184 

Little  Elk  Creek  at: 

discharge 194 

Humboldt,  Kans. 

Neosho  River  near: 

description 157-158 

gage  heights 158 

Hutchinson,  Kans. 
Arkansas  River  at: 

description 139 

discharge 139 

discharge,  monthly 141 

gage  heights 140 

rating  table 140 

Hydro,  Okla. 

Deer  Creek  at: 

discharge 181 

Independence,  Kans. 
Verdigris  River  near: 

description 151-152 

gage  heights 152 

Jelm,  Wyo. 

Laramie  River  near: 

description 67-68 

discharge 68 

gage  heights 68 

Julesburg,  Colo. 

South  Platte  River  near: 

description 77-78 

discharge 78, 87 

discharge,  monthly  80 

gage  heights 79 

rating  table 79 

Junction,  Kans. 

Republican  River  at: 

description 105 

discharge 105 

discharge,  monthly 108 

gaf^e  heights 106 

rating  table 107 

Kansas  River  at  and  near— 
Lecompton,  Kans.: 

deccription 91-92 

discharge 92 

discharge,  monthly  ...  94 

gage  heights 92 

rating  table 93-94 

St,  George,  Kans.: 

description 88 

gage  heights -—       89 

Topeka,  Kans.: 

description 89-90, 90-91 

discharge 90 

gage  heights 90 

Kansas  River  drainage  basin: 

description 87-88 

miscellaneous  measurements  in 117 

Kaw  River.    See  Kansas  River. 
Kenton,  Okla. 

Cimarron  River  near: 

description 147-148 

discharge 181 

gage  heights 148 
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Kimball,  Nebr.  Page. 

Lodgepole  River  at: 

discharge 86-87 

LaCueva,  N.  Mex. 
Mora  canal  at: 

description 163 

gage  heights 164 

Mora  River  at — 

description 162-163 

gage  heights  163 

La  Junta,  Colo. 

Arkansas  River  at: 

discharge 180 

Ladder  Creek.    See  Beaver  River. 
Laramie  River  near — 
Glendevey,  Colo.: 

description 66-67 

discharge 67 

gage  heights 67 

Jelm,  Wyo.: 

description 67-68 

discha  rge 68 

gage  heights 68 

Lawton,  Okla. 

Cache  Creek  at: 

discharge 194 

Lecompton,  Kans. 
Kansas  River  at: 

description 91-92 

discharge 92 

discharge,  monthly 94 

gage  heights 92 

rating  table 93-94 

Lewellen,  Nebr. 

North  Platte  River  at: 

discharge 87 

Lexington,  Nebr. 
Platte  River  near: 

description 47-48 

discharge 48 

discharge,  monthly 50 

gage  heights 49 

rating  table 49 

Litchfield,  Nebr. 
Mnd  Creek  at: 

discharge 87 

Little  Elk  Creek  at— 
Hobart,  Okla.: 

discharge 194 

Little  Grizzly  Creek  near — 
Hebron,  Colo: 

description 55-56 

discharge 56 

discharge,  monthly 57 

gage  heights 56 

rating  table 57 

Lodgepole  River,  Nebr. 
at  Kimball,  Nebr.: 

discharge 86-87 

in  Platte  River  basin: 

discharge 86-87 

Logan,  N.  Mex. 

South  Canadian  River  near: 

description 160-161 

discharge 161 

gage  heights 162 


Logan,  N.  Mex.— Continued.  Page. 

Ute  Creek  near: 

description 1 70 

gage  heights 171 

Los  Alamos,  N.  Mex. 
Sapello  River  near: 

description 166-167 

Discharge 167 

gage  heights 168 

Loup  River  at— 

Columbus,  Nebr.: 

description 82-83 

discharge 84 

discharge,  mean  daily 85 

discharge,  monthly 86 

gage  heights 84 

McCook,  Nebr. 

Republican  River  at: 

discharge 117 

Mclntyre  Creek  at— 
Gleneyre,Colo.: 

description 69 

discharge 69 

discharge,  monthly 70 

gage  heights 70 

rating  table 70 

Malvern,  Ark. 

Ouachita  River  near: 

description 190 

discharge 190 

discharge,  monthly 193 

gage  heights 191 

rating  table 192 

Manhattan,  Kans. 
Blue  River  near: 

description 114 

discharge 114 

discharge,  monthly 117 

gage  heights 115 

rating  table 116 

Manuelitos  River  at — 
Sapello,  N.  Mex.: 

description 169 

gage  heights 170 

Medicine  Creek  at— 
Curtis,  Nebr.: 

discharge 117 

Fort  Sill,  Okla.: 

discharge 194 

Meramec,  Mo. 

Meramec  River  near: 

description 118 

discharge 119 

gage  heights 119 

Meramec  Spring  near: 

description 123 

discharge 124 

discharge,  monthly 125 

gage  heights 124 

rating  table 125 

Meramec  River  near — 
Eureka,  Mo.: 

description 120 

discharge 120 

discharge,  monthly 123 

gage  heights 121 

rating  table 122 
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Meramec  River  near—  Pago. 

Meramec,  Mo.: 

description 118 

discharge 119 

gage  heights 119 

Meramec  River  drainage  basin: 

description 118 

Meramec  Spring  near— 

Meramec,  Mo.: 

description 123 

discharge 124 

discharge,  monthly 125 

gage  heights 124 

rating  table 125 

Michigan  Creek  near— 

Walden,  Colo. : 

description 59-60 

discharge 60 

discharge,  monthly 61 

gage  heights 60 

rating  table 61 

Cowdrey,  Colo.: 

description 61-62 

discharge 62 

discharge,  monthly 64 

gage  heights 63 

rating  table 63 

Middle  Fork  River.    See  Michigan  Creek. 
Middle  Lonp  River  at— 

Arcadia,  Nebr.: 

discharge 87 

St.  Paul,  Nebr.: 

discharge 87 

Sec.  32,  T.  19,  R.  21.  Nebraska: 

discharge 87 

Seneca,  Nebr.: 

discharge 87 

Thedford,  Nebr.: 

discharge 87 

Mitchell,  Nebr. 

North  Platte  River  near: 

description 39 

discharge 40 

discliarge,  monthly 41 

gage  heights 40 

rating  table 41 

Mora  canal  at— 

La  Cueva,  N.  Mex.: 

description 163 

gage  heights 164 

Mora  River  at— 

La  Cueva,  N.  Mex.: 

description 162-163 

gage  heights 163 

Weber,  N.  Mex.: 

description 164 

discharge 165 

gage  heights 165 

Mountain  Park,  Okla. 

Otter  Creek  near: 

description 185 

discharge 185 

discharge,  monthly 187 

gage  heights 186 

Mud  Creek  at— 

Litchfield,  Nebr.: 

discharge 87 


Naponce,  Nebr.  Page. 

Millrace  at: 

discharge 117 

Naponce  Creek  at: 

discharge 117 

Republican  River  at: 
.     discharge 117 

Turkey  Creek  at: 

discharge 117 

Naponce  Creek  at — 

Naponce,  Nebr.: 

discharge 117 

Neo.sho  Rapids,  Kans. 

Neosho  River  near: 

description 156 

gage  heights 157 

Neosho  River  near — 

Humboldt,  Kans.: 

description 157-158 

gage  heights 158 

Neosho  Rapids,  Kans.: 

description 156 

gage  heights 157 

Nepesta,  Colo. 

Arkansas  River  at: 

discharge 180 

Newport,  Ark. 

White  River  near: 

discharge 181 

North  Loup  River  at— 

Brewster,  Nebr.: 

discharge 87 

Brownlee,  Nebr.: 

discharge 87 

Cascade,  Nebr.: 

discharge 87 

St.  Paul,  Nebr.: 

discharge 87 

North  Platte,  Nebr. 

North  Platte  River  at: 

description 44-45 

discharge 45 

discharge,  monthly 47 

gage  heights 46 

rating  table 46 

South  Platte  River  at: 

discharge 87 

North  Platte  River  at  and  near— 

Alcova,  Wyo.: 

description 34 

discharge 34 

gage  heights 35 

Bridgeport,  Nebr.: 

description 42 

discharge 43 

discharge,  monthly 44 

gage  heights 43 

rating  table 44 

Cowdrey,  Colo.: 

description 25-26 

discharge 26 

discharge,  monthly 28 

gage  heights 27 

rating  table 27 
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North  Platte  River  at  and  near—  Page . 

Guernsey,  Wyo.: 

description 35-36 

discharge 36 

discharge,  monthly 38 

gage  heights 37 

rating  table 38 

Hebron,  Colo.: 

description 20-21 

discharge 21 

discharge,  monthly 23 

gage  heights 22 

rating  table 22 

Lewellen,  Nebr.: 

discharge 87 

■    Mitchell,  Nebr.: 

description 39 

discharge 40 

discharge,  monthly 41 

gage  heights 40 

rating  table 41 

North  Platte,  Nebr.: 

description 44-45 

dis(!harge 45 

discharge,  monthly 47 

gage  heights 46 

rating  table 46 

Pinkhampton,  Colo.: 

description 28 

discharge 29 

discharge,  monthly 30 

gage  heights 29 

rating  table 30 

Saratoga,  Wyo.: 

description 30-31 

discharge 31 

discharge,  monthly 33 

gage  heights 32 

rating  table 33 

Sec.  18,  T.  14,  R.  36,  Nebraska: 

discharge 87 

Southerland,  Nebr.: 

discharge 87 

North  Platte  River  (North  Fork)  at— 

Higho,  Colo.: 

description 23 

discharge 24 

discharge,  monthly 25 

gage  heights 24 

rating  table 25 

Oak,  Nebr. 

Blue  River  at: 

discharge 117 

Ogalalla,  Nebr. 

South  Platte  River  at: 

discharge 87 

Otter  Creek  near- 
Mountain  Park,  Okla.: 

description 185 

discharge 185 

discharge,  monthly 187 

gage  heights 186 

Ouachita  River  near— 

Malvern,  Ark.: 

description 190 

discharge 190 

discharge,  monthly 193 

gage  heights 191 

rating  table 192 


Palisade,  Nebr.  Page. 

Frenchman  River  at: 

discharge 117 

Stinking  Water  Creek  at: 

discharge 117 

Perry's  ditch  at— 

Englewood,  Kans.: 

discharge. 181 

Pinkhampton,  Colo. 

North  Platte  River  near: 

description 28 

discbarge 29 

discharge,  monthly 30 

gage  heights 29 

rating  table 30 

Platte  River  at  and  near- 
Columbus,  Nebr.: 

description 50-51 

discharge 51 

discharge,  monthly 53 

gage  heights 52 

rating  table 52 

Grand  Island,  Nebr.: 

discharge 87 

Lexington,  Nebr.: 

description 47-48 

discharge 48 

discharge,  monthly 50 

gage  heights 49 

rating  table 49 

Sec.  29,  T.  12,  R.  26,  Nebr.: 

discharge 87 

Valley,  Nebr.: 

discharge 87 

Platte  River  drainage  basin: 

description 20 

miscellaneous  measurements  in 86-87 

Prowers,  Colo. 

Arkansas  River  at: 

discharge 181 

Pueblo,  Colo. 

Arkansas  River  at: 

description 130-131 

discharge 132, 180 

discharge,  monthly. 133 

gage  heights 132 

rating  table 133 

Pumpkin  Seed  Creek  in— 

Nebraska,  sec.  33,  T.  19,  R.  52: 

discharge 87 

Red  River  (North  Fork)  near- 
Granite,  Okla.: 

description 182-183 

discharge 183 

gage  heights 183 

Red  River  drainage  basin: 

description 182 

miscellaneous  measurements  in 194 

Republican  River  at  and  near — 
Benkelman,  Nebr.: 

description 95 

discharge 95 

discharge,  mean  daily 97 

discharge,  monthly 98 

gage  heights 96 
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Republican  River  at  and  near—  Page. 

Bosvviek,  Nebr.: 

description 102-103 

discharge 103 

discharge,  monthly 104 

gage  heights 103 

rating  table 104 

Junction,  Kans.: 

description 106 

discharge 105 

discharge,  monthly 108 

gage  heights 106 

rating  table 107 

McCook,  Nebr.: 

discharge 117 

Naponce,  Nebr.: 

discharge 117 

Warwick,  Kans.: 

discharge 117 

Republican  River  (South  Fork)  near— 

Benkelman,  Nebr.: 

description 98-99 

discharge 99 

discharge,  mean  daily 101 

discharge,  monthly 102 

gage  heights 100 

Roaring  Fork  River  near- 
Hebron,  Colo. : 

description 57-58 

discharge 58 

discharge,  monthly 59 

gage  heights 58 

rating  table 59 

St.  George,  Kans. 

Kansas  River  near: 

description 88 

gage  heights 89 

St.  Paul,  Nebr. 

Middle  Loup  River  at: 

discharge 87 

North  Loup  River  at: 

discharge 87. 

Salem,  Okla. 

East  Elk  Creek  at: 

discharge 194 

Sapello,  N.  Mex. 

Sapello  River  at: 

description 165-166 

gage  heights 166 

Manuelitos  River  at: 

description 169 

gage  heights 170 

Sapello  mill  tailrace  at: 

description 168-169 

gage  heights 169 

Sapello  mill  tailrace  at— 

Sapello,  N.  Mex.: 

description 168-109 

gage  heights 169 

Sapello  River  at  and  near- 
Los  Alamos,  N.  Mex.: 

description 166-167 

discharge 167 

gage  heights 168 

Sapello,  N.  Mex.: 

description 165-166 

5:age  heights 166 


Sappa  Creek  at—  Page. 

Stamford,  Nebr.: 

discharge n7 

Saratoga,  Wyo. 

North  Platte  River  at; 

description 30-31 

discharge 31 

discharge,  monthly 33 

gage  heights 32 

rating  table 33 

Scott  City,  Kans. 

Beaver  River  near: 

description 112-113 

discharge 113 

gage  heights 113 

Seneca,  Nebr. 

Middle  Loup  River  at: 

discharge 87 

Shelley,  Okla. 

Washita  River  at: 

discharge 194 

Smoky  Hill  River  at  and  near- 
Ellsworth,  Kans.: 

description 108-109 

discharge 109 

discharge,  monthly ill 

gage  heights 109 

rating  table lio 

Solomon,  Kans.: 

description ill 

discharge 112 

gage  heights 112 

Solomon,  Kans. 

Smoky  Hill  River  near: 

description ill 

discharge 112 

gage  heights 112 

South  Canadian  River  near- 
Logan,  N.  Mex.: 

description ,  160-161 

discharge 161 

gage  heights ^.      162 

South  Loup  River  at— 

Callaway,  Nebr.: 

discharge 87 

various  points: 

discharge 87 

South  Platte,  Colo. 

South  Platte  River  at: 

description 70-71 

discharge 72 

discharge,  monthly 7,^ 

gage  heights 72 

rating  table 7o 

South  Platte  River  at  and  near — 

Denver,  Colo.: 

description 74-75 

discharge 75 

discharge,  mean  daily 76 

discharge,  monthly 77 

Julesburg,  Colo.: 

description 77-78 

discharge 78, 87 

discharge,  monthly 80 

gage  heights 79 

rating  table 79 
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South  Platte  River  at  and  near—  Page. 

North  Platte,  Nebr.: 

discharge 87 

Ogalalla,  Nebr.: 

discharge 87 

South  Platte,  Colo.: 

description 70-71 

discharge 72 

discharge,  monthly 73 

gage  heights 72 

rating  table 73 

Southerland,  Nebr. 

North  Platte  River  at: 

discharge 87 

Spotted  Tail  Creek  in— 

Nebraska,  sec.  2,  T.  23,  R.  56: 

discharge 87 

Stamford,  Nebr. 
Sappa  Creek  at: 

discharge 117 

Stinking  Water  Creek  at— 
Palisade,  Nebr.: 

discharge 117 

Syracuse,  Kans. 

Arkansas  River  near: 

description 134 

discharge 134 

gage  heights 135 

Thedford,  Nebr. 

Middle  Loup  River  at: 

discharge 87 

Tonkawa,  Okla. 

Arkansas  River  (Salt  Fork)  near: 

description 145-146 

discharge 146 

gage  heights 146-147 

Topeka,  Kans. 

Kansas  River  at  Chicago,  Rock  Islai  ' 
and  Pacific  Railroad  bridge  at: 

description 89  -SO 

discharge 90 

gage  heights 90 

Kansas  River  at  Atchison,  Topeka  and 
Santa  Fe  Railway  bridge  at: 

description 90-91 

Turkey  Creek  at — 
Naponce,  Nebr.: 

discharge 117 

Union  City,  Okla. 

Canadian  River  at: 

discharge 181 

Ute  Creek  near- 
Logan,  N.  Mex.: 

description 170 

gage  heights 171 


Valley,  Nebr.  Page. 

Platte  River  at: 

discharge 87 

Verdigris  River  near— 
Catoosa,  Ind.  T.: 

description 153 

discharge 153 

gage  heights 154 

Independence,  Kans.: 

description 151-152 

gage  heights 152 

Victoria  Creek  in— 

Nebraska,  sec.  1,  T.  19,  R.  21: 

discharge 87 

Walden,  Colo. 

Michigan  Creek  near: 

description 59-60 

discharge 60 

discharge,  monthly 61 

gage  heights 60 

rating  table 61 

Warwick,  Kans. 

Republican  River  at: 

-  discharge 117 

Washita  River  at — 
Anadarko,  Okla.: 

description 187 

discharge 188 

discharge,  monthl  y 189 

gage  heights 188 

Clinton,  Okla.: 

discharge 194 

Shelley,  Okla.: 

discharge 194 

Waynoka,  Okla. 

Cimarron  River  near: 

description 150 

discharge ,. 150 

gage  heights 151 

Weber,  N.  Mex. 
Mora  River  at: 

description 164 

discharge 165 

gage  heights .' 165 

White  River  near — 
Newport,  Ark.: 

discharge 181 

Woodward,  Okla. 

CanatWan  River  (North  Fork)  near: 

description 172-173 

discharge 173 

gage  heights 173 

Wymore,  Nebr. 
Blue  River  at: 

discharge 117 


PUBLICATIONS  OF  UNITED  STATES  GEOLOGICAL  SURVEY. 

[Water-Supply  Paper  No.  131.] 

The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States,  folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  (;ost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
on  application. 

Most  of  the  al)ove  publications  may  be  obtained  or  consulted  in  the  following 
ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  Every  member  of  Congress  is  allotted  a  certain  number,  from  whom  they  may 
be  obtained,  free  of  charge,  on  application. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  be 
consulted  by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  Water  power;  0,  Underground  waters;  P,  Hydrographic  progress  reports. 

Series  P.— The  hydrographic  progress  reports  contain  the  results  of  stream  measurements.  A 
report  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publica- 
tions containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  these  reports 
(1888-1903)  is  published  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 
~  1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131:  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-supply  Papers  Nos.  35,  36,  37,  38,  and  39;  Twenty-first  Annual  Report,  Part  IV. 

1900.  Water-supply  Papers  Nos.  47,  48,  49,  50,  51,  and  52;  Twenty-second  Annual  Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 


II  ADVERTISEMENT. 

1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124,  125,  126,  127,  128,  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130,  131,  132,  133,  134,  and  135. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  in  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtained  on  aj'plication.    These  offices  are  located  as  follows: 

Boston,  Mass.,  6  Beacon  street;  Utica,  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  court;  Austin, 
Tex.,  University  of  Texas;  Chicago,  111.,  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody,  Wyo.; 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles,  Cal.,  1108  Braly  Build- 
ing; San  Francisco,  Cal.,  422  Merchants'  Exchange  Building;  Phoenix,  Ariz.;  Carlsbad,  N.  Mex.;  El 
Paso,  Tex.;  Billings,  Mont.;  Great  Falls,  Mont.;  Hazen,  Nev.;  Boise,  Idaho;  Spokane,  Wash.,  424 
Peyton  Block;  Pendleton,  Oreg. 

Correspondence  should  be  addressed  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 
August,  1905. 


LIBRARY  CATALOGUE  SLIPS. 

[Mount  each  slip  upon  a  separate  card,  placing  the  subject  at  the  top  of  the 
second  slip.  The  name  of  the  series  should  not  be  repeated  on  the  series 
card,  but  the  additional  numbers  should  be  added,  as  received,  to  the  first 
entry.] 

U.  S.     Geological  survey. 

.  .  .  Report  of  progress  of  stream  measurements  for 
the  calendar  year  1904.     Prepared  under  the  direction 

I   of  F.  H.  Newell  by  M.  C.  Hinderlider  and  John  C.  Hoyt. 

■?  pt.  VIII. — Platte,  Kansas,  Meramec,  Arkansas,  and  Red 
River  drainages.     Washington,  Gov't  print,  off.,  1905. 

203,  iii  p.  illus.,  II  pi.  (inch  map)  23^"'".  {Its  Water-supply  and  irri- 
gation paper  no.  131.) 

Subject  series:  P,  Hydrographic  progress  reports,  36. 

1.  Stream  measurements.  2.  Rivers — U.  S.  I.  Hinderlider,  Michael  C, 
1876-    II.  Hoyt,  John  Clayton,  1874- 


U.  S.     Geological  survey. 

Water-supply  and  irrigation  papers. 
i  no.  131.    Report  of  progress   of   stream   measurement,"' 
I  for  .   .  .   1904  .  .  .  by  M.  C.  Hinderlider  and 

J.  C.  Hoyt.     pt.  VIII.      1905. 

U.  S.     Dept.  of  the  Interior. 

I  see  also 

^  U.  S,     Geological  survey. 


